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ABSTRACT 


This Thesis develops thirty-one models defining various 
Supported Activity Supply System (SASSY) relationships as 
seen from the perspective of the SASSY Management Unit. 
Multiple linear regression combined with time series 
analysis is used on data drawn from the SASSY Management 
Unit at Camp Pendleton, California. Two years of data are 
used in developing the models which are then tested against 

\ 


five months of actual data to determine their abilities to 


describe and predict. 


The utility of this thesis lies in its application at 
both local and higher organizational levels for funding and 
management decisions. The quantification of the SASSY 
relationships is especially useful when auditing SASSY 
operations as deviations fron historical patterns are 
immediately evident. The ability to predict future values 
With equations making use of time-lagged data gives the 
uSing manager a greater flexibility in nis operations, and 
will tend to bring the higher and lower organizational 


levels of management into a more common understanding of the 











problems faced by the SASSY Management Unit, thus providing 


greater structure to the decision making process. 
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I. LENTRODUCTION 


A. GENERAL 


The Supported Activity Supply System (SASSY) is the 
general supply system providing supply support to the 
operating forces of the United States Marine Corps. It is 
an automated system which interfaces with the Marine 
Integrated Maintenance Management System (MIMMS) and the 
Marine Air-Ground Pinancial Accounting and Reporting Systen 
(MAGPARS). The three systems are so interconnected tnat the 
opening up of an Equipment Repair Order in MIMMS showing a 
need for a repair part will automatically put that part on 
order in SASSY and then report the financial obligation of 
Requisition Authority (RA) monies in MAGFARS. SASSY is a 
major system which can readily be seen in that the aviation, 
ground, combat, combat support and combat service support 
communities within the Marine Corps draw upon SASSY for 


their non-aviation logistics support. 


Central to the control and management of SASSY 
Operations is the SASSY Management Unit (SMU) located within 
each of the four Force Service Support Groups and the Ist 


Marine Brigade in Hawaii. It is here in the SMU's that the 
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decisions are made which impact on the depth and breadth of 
supply support provided to the Fleet Marine Forces (FMF's). 
Since its introduction, SASSY has evolved over the years 
into a tremendously complicated system. Because of this 
complexity, the greatest hope in understanding SASSY and in 
describing the relationships and correlations within the 
systen, taking into account the various time lags and 
Changes over time, comes from an examinaton of the budget 
process in the Marine Corps with an emphasis on the 
SASSY/MIMMS/MAGFARS interfaces supported by a statistical 
description of the operation of one of the SMU'°'s. It is 
believed that the Officer-in-Charge (OIC) of an SMU would be 
better prepared to make the daily management decisions which 
directly affect the quality of support provided to the 
operating forces, if he were aware of the system 


relationships. 
Bo SUPPORTED ACTIVITY SUPPLY SYSTEM (SASSY) 


The Supported Activity Supply System (SASSY) is a 
centralized Marine Corps-wide logistics system which serves 
to provide support to the operating units of the Fleet 
Marine Forces (FMF). Typically, one SASSY Management Unit 


(SMU) supports one Marine Amphibious Force (MAF) composed 
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typically of one Marine Division, one Marine Air Wing, and 
one Force Service Support Group. There are three active 
Marine Divisions, three active Marine Air Wings, three 
active Force Service Support Groups, and inthe Reserve 
establishment there is one Marine Division, on2 Marine Air 
Wing and one Force Service Support Group. Atypically, there 
is aa fifth SASSY Management Unit supporting the 1st Marine 


Amphibious Brigade located in Hawaii. 


Geography plays an important part in determining which 


SASSY Management Unit supports which forces: 
1. Pacific Forces, Fleet Marine Force, Pacific 


a. Western Pacific Forces, FMFPac--Supported by the 
SASSY Management Unit with 3rd Force Service Support Group, 


Okinawa, Japan. 


b. Eastern Pacific Forces, FMFPac--Supported by the 
SASSY Management Unit with 1st Force Service Support Group 


located at Camp Pendleton, California. 


ae Atlantic Forces, FMFLant--Supported by the SASSY 
Management Unit with 2nd Force Service Support Group, Camp 


Lejeune, North Carolina. 
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oe Ist Marine Brigade-- The 1st Marine Brigade, located 
in Hawaii, has its own smaller SASSY Management Unit because 
of its location apart from other Marine forces and logistics 


centers. 


4. Marine Reserve Forces-- Marine Reserve Forces 
located throughout the United States are supported by the 
SASSY Management Unit located with elements of the 4th Force 


Service Support Group. 


SASSY draws its supplies and various stock from the 
various Department of Defense "item managers" and the two 
Marine Corps Logistics Support Bases at Barstow, California 
and Albany, Georgia. There are basically two ways in which 
the SASSY Management Units receive materials and supplies 


for future issue to their customers: 


Material is "pushed" Omit, purchased at tne 
Headquarters, Marine Corps, level, for the Appropriated 
Stores Account (ASA). These materials are free of charge to 
the General Account of the SASSY Management Unit and will be 
issued, in turn, free of charge to the SASSY Management 
Unit's customers. Such items cannot be bought by the 


customer as they are controlled and reportable as Table of 
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Equipment (T/E) items managed at the Headquarters, Marine 
Corps, level. They tend to be the larger end items or 


separately managed combat essential items such as rolling 


stock, tanks, radio and other communications equipments, 
artillery pieces, etc. SASSY deals mainly in those items 
which are consumables, repair parts and organic supply 


items. It would be possible, for instance, to requisition a 
screw for a truck engine, or the entire engine, as both are 
items purchasable with Rezyuisition Authority (RA) dollars 
through the SASSY Management Unit. Reguisition Authority 


funding will be discussed later in greater detail. 


Material is "pulled" to the General Account by means of 
the SASSY Management Unit passing on customer requisitions 
or by the SASSY Management Unit making stock purchases fron 
the two Marine Corps Logistics Support Bases or iten 


Managers. 
C. SUPPLY POLICY IN THE MARINE CORPS 


SASSY is a Class I, Headquarters, Marine Corps, managed 
system.1 Pield activities, such as the SASSY Management 


1 Class I computer software programs may not be altered in 
any fashion by other than the program Givesee under sf ele hates 


from Head Bets et Marine Corps, esser class stems 
software ep oadag upon the classification, may be ified 
to meet focal needs. 
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Units are strictly enjoined from making any changes to the 
SASSY software and procedures. As SASSY interfaces directly 
with MIMMS and MAGPARS, a local well-intentioned change 
could have disasterous and far-reaching results, not only in 
other portions of SASSY but also in the other two interfaced 


systems. 


SASSY is standardized for all Fleet Marine Force units 
in all places and is automated to the extent that much of 
the manual bookkeeping and interface between SASSY and MIMMS 
and MAGFARS is automatic and accomplished through a system 
of grandfather-father-son master tapes maintained current 
through a routine series of updates. Lis -Soucine, 
therefore, to enter data only once into either SASSY or 
MIMMS and have it "hit" in all three systems. SASSY is 
responsive to the needs of the customer in that the 
Headquarters, Marine Corps, goal is 75% for meeting demands 
for Requisition Objective (RO) items off the shelf out of 
locally held stock. “Mount-out" supply packages, drawn for 
and sent with deploying units in case of future need, are 
drawn from the SASSY Management Unit's General Account even 
though such a large drawing has significant impact on the 
Shelf stock remaining and available for issue to the other 


non-deployed customers. Funding for supply support is fron 
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two "fenced" and separate classifications of monies, 
Requisition Authority (RA) dollars, and Planning Estimate or 


Operating Budget (PE/OPBUD) dollars. 


D. BUDGETING AS IT AFFECTS SASSY 


1. General 


In order to understand the budget constraints on the 
SASSY Management Unit and its customers, one needs a working 
knowledge of the budgetary process in the Marine Corps. 
Specifically important to SASSY is the way that budgeting is 
done in the Pleet Marine Porces (FMP's) all the way from the 
FMF Headquarters down to the individual customer cost 
centers. By way of introduction, the Marine Corps operates 
under two budgeting systems: Planning, Programming and 
Budgeting System (PPBS) introduced to the Department of 
Defense in 1963 under then Secretary of Defense McNamara; 


and Zero-Base Budgeting (ZBB) introduced to the Federal 


Government by President Carter on February 14, 1977. [2s 
noted, however, that ZBB was begun in the Marine Corps 
before President Carter was even elected. The basic 


guidelines to be followed are contained in Office of 
Management and the Budget (OMB) Bulletin No. 7709, Zero-Base 


Budgeting. Regardless of the budgeting approach currently 








in vogue, one basic tenet of the financial management 
philosophy in the Marine Corps which stands the test of time 
is that "financial management is inherent in command."2 
Commanders! prerogatives are closely linked to their 
financial plans. In a "bottom up" process, they develop 
their schedules of operations and budgets in accordance with 
budget guidance provided to them by a succession of higher 
headquarters. Thus, Marine commanders have a large input to 
their budgets and ultimately are reguired to live within 
those same budgets. Bach successively higher commander, 
recognizing the fixed dollar limitations and categories 
within the scope of the language of legislative 
appropriations and Sections 3678 and 3679, Revised Statutes, 
U. S. Code, plans for tight financial controls to be levied 
on his sukordinate commanders.3 "Essential to effective 
budgeting is the principle that the lines of budget 
submission and approval must follow the lines o£ 
organizational responsibility, both within the organization 


and in the external chain of command.'!'* 


2 Department of the Navy Headquarters United States Marine 
COrpS, _Financlai_ Guidebook for Commanders _NAVMC 2664, 30 
June 197 | 

3 Naval Postgraduate Senool, Practical 


Comptrollership,Second Edition, p.203 
- mp1d <, p. 203 
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2. Marine Corps Appropriations 


Strictly speaking, there are only three direct 

Marine Corps appropriations that affect the Marine Corps 
SASSY Management Units:5 

eMilitary Personnel, Marine Corps (MP,MC) 

eProcurement, Marine Corps (P,MC) 

eOperations and Maintenance, Marine Corps (O&M,MC) 
Note that only O&8M,MC funds impact on the SASSY Management 
Unit and its General Account. Whereas budgeting is "botton 
up", appropriations and authorizations are "top down", The 
Congress authorizes and then appropriates funds, the Office 
of Management and the Budget (OMB) apportions those funds 
and eventually the Commandant of the Marine Corps receives 
funds which he may then pass to his Fleet Marine Force 
commanders, Commanding Generals FMFPac and FMFLant. The 
funds are passed in the form of Operating Budgets (OPBUDS). 
Note? that FMFPac and FMFLant cannot delegate their Section 
3678 and 3679, Revised Statutes, U. S< Code, 


-S The Congress appropriates in a total of ten categories of 
funds for the m1 Roe Ol departments. Because of the United 
states Marine Corps being a part of the Department of the 
Navy, and the Navy being responsible for the funding of 
Various services for the Marine Corps such as Medical, 
Dental and aviation assets the legislative language of the 
Bee py tations bails £0: § perations and Maintenance, Navy 
(OGM,N) and Other Procurement, Navy  (OP,N) includes 
| Sores Ee that some of the funds are to be used to support 
the Marine Corps. 
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responsibilities to not over-obligate or spend appropriated 
funds oe pur poses other than specified in the 
appropriations bills.® The two OPBUD Holders, in turn, 
delegate authority LOMO gate -IPSUDestunds to “their 
subordinate commanders by means of a Planning Estimate (PE). 
Planning 2stimate Holders further pass funds to their Cost 
Centers. In the Fleet Marine Force this gen2rally means 
that Battalion sized ground units and Aircraft Group sized 


aviation units are designated cost centers. 


In the Fleet Marine Force, zero bas2 budgeting 
begins at the cost center level for all Operations and 
Maintenance, Marine Corps, funds. ToS nat this level that 
the future demands on SASSY are first estimated. A budget 
is prepared by each cost center and forwarded to the 
Planning Estimate Holder who, in turn, aggregates the 
budgets of his Cost Centers and forwards the total command's 
budget to the OPBOD Boiaees. This way, the grand aggregate 


is for the Marine Corps’ as a whole. 


6 Sections 3678 and 3679, Revised Statutes, U. S. Code, are 
amendments to the Anti-Deficiency Act of 1906. Section 3678 
refers to the intent of Congress and prohibits the 
expenditure of funds for purposes other than for which those 
funds were appropriated. Section 3679 trefers to the legal 
reguirements and constraints against over-obligating 
appropriated funds. 
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4. MAGFARS 

Even with zero base budgeting, there Se ea 
reguirement for historical cost data from which to project 
future costs. MAGFPARS is the automated financial accounting 
system which accumulates, records and reports those 
historical costs. Remember, earlier in this Chapter, 
MAGFARS was one of the automated systems interfacing 
directly with SASSY and MIMMS. MAGFARS aids financial 
control through financial accounting and reporting to the 
Various FMF commanders by providing them with accounting 
reports which detail the obligation and expenditure of their 


O&M,NC funds. 


5. Requisition Authority Versus Operating Budget 


The FMF commander's budget is composed of both 
Requisition Authority ( RA) dollars and Operating 
Budget/Planning Estimate (OPBUD/PE) dollars. In financial 
management and supply parlance, the OPBUD/PE dollars are 
"hard" dollars whereas the RA dollars are "soft" dollars 
which may only be spent at the local SASSY Management Unit 


Supporting that command. 
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The OPBUD/PE dollars may be spent outside of the Marine 
Corps Supply System, i.2., outside of SASSY and the Direct 


Stock Support Centers.? 


There is a one to one mapping ratio between every 
RA dollar passed to an FMP commander andthe equivalent 
OPBUD dollar provided to the local SASSY Management Unit to 
Support the future buys from that commander. The Officer- 
in-Charge (OIC) of the SASSY Management Unit 1S responsible 
for purchasing items from his sources of supply so to 
Maintain stock levels on hand in anticipation of 
requisitions from customers who have matching RA dollars for 
his OPBUD dollars. In order to maximize the potential for 
achieving economies for scale, and to maintain control over 
the classes of items purchased by commanders, it is a 
routine control neasure t9 issue the vast majority of funds 
to commanders with RA "fences" around then, thus ensuring 
that if spent, the funds can only be spent at the SASSY 
Management Units for standardized, approved supplies and 
equipments. Typically, a commander may receive, at the 
most, only 25 per cent of his total budget in OPBUD/PE 


dollars; the vast majority of his funding, therefore, is RA 


? The OPBUD/PE "hard" money is directly transferrable to 
Civilian vendors by the issuance of government checks. 
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Which passes through the SASSY Management Unit. This 
creates a tremendous captive audience for tne SASSY 
Management Unit because the customers lack the appropriate 
funding to procure their supplies and equipments elsewhere. 
The small portion of the budget designated as OPBUD/PE 
dollars are normally spent in the procurement of certain 
Classes of supplies such as petroleum and "self-service" 
type items carried at the local Direct Support Stock Control 
(DSSC) centers. If these "self-service" centers cannot 
support the commander's reguirements and he has the funds, 
he then has the option of going “open purchase" to a 
Clvilian vendor for what he needs. It benefits the 
commander to be able to obtain the items he needs through 
the SASSY Management Unit because he pays a considerably 
lower price than if he were to go outside the Marine Corps 
Supply Systen. Going through SASSY also simplifies the 


commander's record Keeping. 


E. OBJECTIVES AND SCOPE 
1. Objectives 
The objectives of this thesis are to examine, 
correlate and quantify, where possible, the system 


relationships in SASSY in such a way as to develop a 


decision support system (DSS) for use by the IJfficers-in- 
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Charge (OIC's) of the SASSY Management Units that are 
supporting the operating forces of the Martane Corps. 
Because SASSY data will be sampled for statistical analysis, 
field data will be allowed to speak for themselves. The 
Objectives lie in virgin territory because the exact 
relationships of variables in SASSY, as practiced by the 
SASSY Management Units, are generally unknown, though there 
are a considerable number of rules of thumb which are used 
daily by the practitioners. Inherent ina gdo0d decision 
Support system (DSS) is the ability to predict future 
events, volume of business, inventory and financial 
positions, etc., to a degree of accuracy which makes the 
predictions of use to the manager. 
2. scope 

The scope of this thesis, because of the enormity of 
the SASSY system, is limited to the SASSY Management Unit of 
the ist FPorce Service Support Group at Camp Pendleton, 
ea 1 fornia. The raw data sampled will be those pertaining 
to the Camp Pendleton SASSY Management Unit's operations 
during Fiscal Years 79 and 81. These data will be used ina 


the attempt to predict the first months of FY81. 


as, 








F. METHODOLOGY 
The complexity of the SASSY system as it applies to the 
Camp Pendleton SASSY Management Unit dictates a rigorous 
research methodology if the conclusions drawn as a result of 
the thesis effort are to be believable. The conduct of the 
research will follow the basic pattern outlined below: 
1. preliminary Review of Marine Corps Literature 
Preliminary review Of eon house! Marine Corps 
literature concerning SASSY Management Unit problems and 
operations will be conducted to determine if there are 
problems resulting from SASSY Management Unit Officers-in- 


Charge not knowing the SASSY system relationships as they 


apply to their SASSY Management Unit under field conditions. 


Definition of the problem will include setting 
boundaries and limits. The research problem will be further 
refined into specific research questions. 

3. Development of a Hypothesis 

The initial hypothesis will be that there are in 

fact quantifiable relationships between various important 


SASSY variables as viewed from the SASSY Management Unit 


OIC's position. 
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mee this point, the hypothesis is not yet supported by 


empirical data, but will serve as a guide to 


a. Search for data which must be collected in order 


£0 answer the research guestions. 


b. Indicate an effective and efficient way in which 
the data can be collected and organized so as to be 


tractable in future analysis. 


C: Provide a basis for selection of analytical 
technigues and methods which might be employed against the 
data to test the research questions and the hypothesis. 
Whether or not the nature of the anticipated systen 
relationships can be stated in quantifiable terms is not 
determinable at the outset of the research. In either case, 
it will be of benefit to the OIC of the SASSY Management 


Unit to know whether he is working with quantifiable 


relationships. It is possible that the outcome of this 
thesis will be the development of a more advanced 
hypothesis, having eliminated the current one from 


consideration. The guiding principle throughout is that the 
formulation and verification of the hypothesis is a major 


goal of scientific inguiry. 
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4. Research subtasks 
The research task will be reduced to a4 manageable 
size andthen further divided into subtasks so that the 
effort will remain within the scope of this thesis. 
Se Definition of Concepts 
It is anticipated that many of the concepts will be 
working definitions of systems relationships which are to be 
proved. Throughout this thesis, there will be a concern for 
the ability to generalize the findings to the overall 
hypothesis. 
6. Research Design 
Research design, “the arrangement of conditions for 
collection and analysis of data in a manner that aims to 
combine relevance to the research purpose with ecomomy in 
procedures", is considered extremely important in keeping 


this thesis within the resources available to the thesis 


writer. 8& 


a. Formulative/ex ploratory studies are anticipated 
in the search for variables with predictive power with 
respect to other variables. Such studies have the purpose 


of helping to reformulate the problem statement for more 


8 Sellitz, C., and others, kes 
Relations, Holt, Rinehart and Winst 
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precise investigation, with a spin-off benefit of increasing 
the thesis writer's familiarity with the system he wishes to 
investigate. This exploratory step 1s the foundation of the 
research process for it sets the direction for subsequent 
work within the scope of the thesis. "In practice, the most 
Meeticult portion Of an inguilry 1S its initiation."9? There 
remains a difficulty in knowing what questions to ask, which 
variables to evaluate for predictive power, causality and 
correlation; exploratory studies will serve tS narrow the 


field of potential questions. 


De Review of the literature, though one of the 
Simplest and most economical methods of starting an inquiry, 
is not expected to be fruitful in illuminating SASSY 
relationships because so little has been written which is 
more than memorandums, point papers and messages concerning 
day-to-day operation problems. These materials will be 
reviewed with a special sensitivity to the hypothesis and 
research questions which may be derived from then. In the 
case of selecting analytical techniques and research 
approaches, the literature is especially ripe with quality 
works, The major areas of review will be in financial 


eer bid., p.52 
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control systems, decision support systems and statistical 


techniques. 


oe No particular effort will be made on a 
bibliographical survey as it would undoubtedly be more time 
consuming than rewarding. It is anticipated that various 
bibliographies will be consulted during the search for 
appropriate technigues; however, there is no intent to 
conduct a formal bibliographical survey. 

7. The Sample 


The sample will be limited by what data have been 


retained by the SASSY Management Unit, 1st Force Service 


Support Group at Camp Pendleton. Because of the general 
lack of long term historical data, it may be possible to 
Obtain only monthly data for two or three years. Some of 


the data may be able to be reconstructed from files and 
other retained reports should it otherwise not be available. 
It 1s further anticipated that much of the data will be in 
Summary form and that one of the problems will be in 
validating summary and tabulation efforts made by the SASSY 
Management Unit in recording and reporting the data. This 
sampling limitation is not considered restrictive as the 
SASSY systen is dynamic and constantly evolving and 


relationships changing as new programs and equipments are 
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mmeroduced;: thus, the old data which is expected to be 
unavailable should not be considered as significant. It is 
important to note that the SASSY system went into a new 
"stratified buy" posture prior to FY 79; therefore, only 
that data from FY 79 onwacd would be expected to be of use 
in determining current relationships, 19 
8. Data Collection 

Design of the data collection effort is to obtain 
financial and supply/inventory data inas many categories 
(variables) as possible which appear to measure the level 
and tempo of Logistics operations. Interviews with the OIC, 
SASSY Management Unit at Camp Pendleton, have indicated 
specific data believed ts be of special importance. Part of 
the preliminary formulative/exploratory studies effort will 
be attempting to determine the variables for analysis. ete 
is anticipated that data collection and statistical analysis 
will be an iterative process and that once certain system 
relationships are determined, they will suggest other data 


for analysis. 


10 The stratified any posture is a system of computer 
feeeteted buy recommendations based upon usage data for each 
ine item. The stratified buy posture fresulted from a 
deadguarters Marine Corps, | directed purchasing algorithn 
whic generated greater buys in the lower-priced stock inan 
effort to reduce the cost of carrying inventory. 
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9. Seatistical Analysis 
Statistical analyses of various S05 cs have 


tremendous appeal because of the complexity of the SASSY 


system and the volume of business done by the SASSY 


Management Unit. The technique, which at the outset seems 
to have the greatest potential, is the descriptive and 
predictive approach of regression analysis. ie is 


anticipated that time series analysis will be required to 
handle the time lag questions in SASSY, but variables can be 
lagged using proprietary statistical software programs. 
Once a general description of the SASSY Management Unit has 
been developed, the emphasis will be shifted to determine 
reliable and useful predictors with application to general 
SASSY Management Unit operations. ‘as problems of 
measurement of performance will be eee ea with an 
emphasis on fill rates and what one gets for the millions of 
dollars spent. The overall statistical approach is to 
follow “shot-gun" procedures and to let the data speak for 


themselves and to acknowledge where the results are 


inconclusive and not supported by data. 


The statistical analysis to be conducted is expected 
to describe systen parameters and relationships of 


variables. Currently, there is no documented research in 


36 





this area of SASSY. This thesis is intended to provide the 
OIC, SASSY Management Unit with guidelines concerning what 
he should spend his money for, in what amounts, and what he 
should get for it in terms of fill rates. It is strongly 
believed that should the hypothesis proposed be validated, 
this thesis will be of significant use in planning and 
budgeting a multi-million dollar supply account, and will 
show a methodology that would be directly applicable to the 
other SASSY Management Units in the Marine Corps Supply 


System. 


G. THESIS ORGANIZATION 


eChapter I presented general objectives of the thesis 
and an overview of the environment in which the research 


is to take place. 


eChapter II presents the detailed design of the research 
and data collection efforts outlined briefly in Chapter 
ime Also covered in detail are the philosophies 
regarding the structure and format desired for the 


output of the research. 


eChapter BBE Se presents the modelling efforts, 
philosophies and a preliminary look at the data upon 


which tke models are based. 
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eChapter IV presents the detailed statistical analysis 
used in building the model. [t is included as a chapter 
in order that those attempting to use the models may see 


how they were developed statistically. 


eChapter V is dedicated to testing the various models 
developed in chapter IV. The data iS put into the 
models andthe predictions are compared against the 
actual values for those variabies drawn from the first 


months of FY 81. 


eChapter VI presents recommendations for the use of the 


models developed in Chapter IV and tested in Chapter V. 


eChapter VII documents the "technology transfer" plan 
and the transfer efforts made during the research phase 
and refers to an appendix with "how to" instructions for 
uSing the programs written for the Texas Instrument 
TI~59 programmable calculator to aid the OIC, SASSY 
Management Unit in the use of the equations -derived 


Statistically from the data. 


eChapter VIII presents the conclusions drawn from the 
whole study and provideS comments and reconmendations 
concerning the general applicability of the findings 


concerning SASSY. 
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eee Roo tAkcoH DESIGN 


A. REVIEW OF IN-HOUSE MARINE CORPS LITERATURE 

The review of memoranduas, Speedletters, point papers 
and other documents started with liaison visits to the 
principal players at 1st Porce Service Support Group, Camp 
Pendleton, California. The first persons contacted were the 
Commanding Officer, Ist Force Service Support Group and his 
Sraeft of Staff. They made the appropriate arrangements for 
the Command's files and records to be made available to 
include supply and fiscal data as well as correspondence 
concerning the General Account of the SASSY Management Unit. 
The search for correspondence Started with visits to 
officers of special importance on the General Staff; they 
were helpful but had little to provide that could not be 
provided in greater detail by the SASSY Management Unit. [In 
fact, it was determined that the Officer-in-Charge of the 
SASSY Management Unit was their source of information. Fron 
that point on, the main points of contact were the officers 
at the SASSY Management Unit. To obtain a different 
perspective, that of the OPBUD Holder, personal interviews 


were conducted with FMFPac and FMFLant Comptrollers. Each 


33 





provided insight into the planning for SASSY Management Unit 
operations that takes place at the highest operational 
levels. It was here that the importance of being able to 
predict Requisition Objective (RO) Fill Rates became known. 
The RO Fill Rate is used in financial management planning 
and budgeting at the FMFLant and FMFPac level. At FMFPac, 
the budgeting process at the beginning of the year includes 
use of the FMFPac Resource Allocation Model (RAM). During 
Mid-Year Budget Review and disposition of year end funding, 
the RO Fill Rate determines, in part, which SASSY Management 


Unit is to receive additional funding.!! 


B. RESEARCH METHODOLOGY 
lim Detanition of the Problien 

After conducting interviews and reading the in-house 
literature, it became clear that the lack of ability to 
predict SASSY variable values was indeed a major problem.!2 
From the correspondence viawed, it was determined that there 
was areal problem with SASSY Management Unit overhead 
expenses not being budgeted for adequately by anyone, with 
the result that the RA = PE equation was being disturbed. 


a ae ee ee ee ee ee ee ee 


tl Conversation with Col. Johnson, Comptroll2r, FMFPac, 1 
April 1981. 


12 See Appendix A. 
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Corrective action was being taken to maintain the equation 
as an ineguality by purposefully making RA greater than or 
less than PE, depending upon timing.!3 Additionally, it 
seemed that increased year-end spending of RA funds resulted 
in a short fall PE position for the SASSY Management Unit. 
Had there been a known relationship between fill rates, 
backorders established/released, inventory investment 
levels, and other variables, it might have been possible to 
determine the amount of business that the various funding 
levels could support. This line of reasoning led directly 


to the formulation of the problem statement: 


To determine the relationships, Prommerrcid=data, that 
describe actual SASSY Management Unit operations and 
ego OP predictive models for the major variables based 
upon those relationships. 


The probl2m statement was then reduced to several research 
questions which guided the thesis effort. 

a. What is the relationship between Requisition 
Objective Fill Rate and Complete Fill Rate? 

b. What 1s the relationship of Requisition 
Objective Fill Rates and Complete Fill Rates to other 


quantifiable SASSY variables? 


13 See Appendix A. 
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Sis What is the relationship between Total 
Demands and Requisition Objective Demands to Complete Fill 
Rate? 
2. Development _of the Hypothesis 
The research questions initially developed were by 
design supportive of the thesis hypothesis that quantifiable 
constant relationships exist between SASSY variables. Ee 
was yet unknown whether any meaningful relationships might 
exist that were of a sufficiently high confidence level to 
be useful for predictive purposes. It was yet unknown 
whether there would be small enough standard errors of the 
estimate (SEF) to make the predictions worth-while. There 
was a trade-off which had to be made between being very 
confident about very little and marginally confident about a 
great deal. The hypothesis was developed with Type I and 
Type II errors in mind.!* To falsely reject the hypothesis 
that there are stable relationships between SASSY variables 
would be to continue SASSY Management Unit operations in the 
Same manner as now.15 A distinction is made between "failing 


1* Type I errors in hypothesis testing are those that result 
from rejecting,._a true hypothesis, whereas Type II errors 
result from failing to reject a false hypothesis. 


tS The documents contained in Appendix A indicate that the 
Status quo 1S not completely satisfactory and has some cost 
in terms 9£f less than possible supply support for the same 
price and same effort. 
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to reject" and "accepting" a hypothesis. Failing to reject 
the hypothesis if false could result in management decisions 
being made on the wrong basis. There is no way to determine 
the costs of the Type I and Type II errors, Bice. 2S 
intuitively appealing, however, to believe that the systen 
is working reasonably well and that introduction of new 
Management policy (Type II) might seriously and expensively 
disrupt the system before the problem was identified and 
corrected. 

The source of SASSY data was obvious--the SASSY 
Management Unit at Camp Pendleton. The question became very 
quickly "what data?" and "how far back in time?", The "what 
data?" question was answered by past events in that only 
certain historical data were available as many of the non- 
Summarized data had been replaced in the files by current 
data. For preliminary work, data was accumulated in the 


following categories for years FY 1977-1979; 


ePercent Complete Fill Rate 

ePercent Requisition Objective Pill Rate 

eNumber of National Stock Numbers (NSN*s) On Hand 
eDollar Valu2 of National Stock Numbers (NSN's) On Hand 


eNumber of Requisition Objective (RO) NSN's On Hand 


43 





eDollar Value of RO NSN‘s On Hand 
ePercent Availability of RO NSN's On Hand 
eDollar Value of NSN's with Dues 

eTotal Demands 


ePercent Demands for RO Items 


These categories of data were selected after discussions 
mech the OICc, SASSY Management Unit, wherein it was 
determined which data were, ie eract , available for 
collection and could be verified by normal audit procedures. 
4. Research Task 

The research task, developed from the problen 
Statement, was a significant beginning step in the actual 
research phase of this thesis. Speer fieally; the broad 
general terms of the problem Statement left the thesis 
writer with nowhere in particular to start. The narrowness 
of the research task statement and the research sub-tasks 
Statements provided a good "jumping-off" point and allowed 
the use of computer-based analytical techniques. The 
research task statement: Determine the relationships of the 
categories of data collected at the SASSY Management Unit to 
tne variables of primary concern. The research sub-task 
Statements further defined the effort in terms of types of 


primary variables. Note the two separate classifications: 
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ae Determine the relationships of measurements 
of overall SASSY Management Unit performance, Complete Fill 
Rate and Requisition Objective Fill Rate, to the other 
categories of variables collected. 

b. Determine the relationships of the 
measurements of SASSY Management Unit volume of business, 
Total Demands and Requisition Objective Demands, to the 


other categories of variables collected. 


5. Research Design 

The research design followed directly from the 
research tasks and sub-tasks. A review of the modeling 
literature, operations research literature and inventory 
management literature suggested that multiple linear 
regressions and correlation analysis had great potential for 
ferreting out the unknown relationships between SASSY 
Variables. The correlations would indicate whether the 
variables being obtained at the SASSY Management Unit had 
much potential for inclusion in regression equations. The 
multiple linear regression approach had the advantage of 
"letting the data speak for themselves." If a relationship 
could not be shown by the regression equation's fF or t-tests 
at any acceptable confidence level, then the hypothesis 


would just not be supportable by the data, a fact which 
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would be of very definite interest to the OIC, SAS Y 


Management Unit. 


The research design is such that it prevents 
unnecessary data collection, which is not only tine- 
consuming and unrewarding, but expensive. It was intended 
to get only one year's monthly data with which to show 
relationships and to use asecond year's monthly data to 
validate the regression equations developed. The first run 
of correlations and regressions produced equations for 
Complete Fill Rate and Requisition Objective Fill Rate with 
low Coefficients of Determination (COD) and high standard 
errors of the estimate (SEE). A number of data 
transformations were attempted with minimal increase in the 
coefficients of determination. Tried were "Power Curve", 
"Logarithmic Curve", "Exponential Curve" and "Variance 
Stabilizing" transformations.?& 

It appeared that little would come of this approach with the 


data and the variables available. The options remaining: 


16 The data transformations used were of the more common 
variety: 


he Power Curve Y = bX 


2. Logarithmic Curve 4 b + minx 


mx 
3. Exponential Curve Y = be 


4. Variance Stabilizing Y" = Y/X, X* = 1/X 
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eTo use several year's worth of monthly data with the 
same variables as orignially selected. eT) seek other 
variables of higher predictive and correlative power. 


efTo attempt another analytical technique. 


The first option seemed the most expedient as the 
several year's worth of data for the variables selected were 
obtainable from the SASSY Management Unit. In the data 
collection effort, the data were checked for accuracy. 
There was no doubt that the data were compiled from the 
actual operations of the SASSY Management Unit. Daily 
Operations had been correctly talleyed into weekly and 
monthly summaries, and those values which appeared suspect 
were checked individually to determine if they were 
typographical errors Or some other form of 
Misrepresentation. Not once was the monthly summary data 
provided by the SASSY Management ieee round cO De Lr error. 
Thus was it possible to dismiss the often troublesome 
question of instrumentation bias. The data collected are 
correct and accurately represent SASSY Management Unit 
operations during the period covered. The second option 
seemed viable, especially if it could be combined with the 
terest. There were Significant variables missing from the 


equations but there was no indication of what was missing. 
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After several meetings with the OIC of the SASSY Management 
Unit, it was decided to use the following variable list, but 
with the understanding that only FY 1979 and FY 1980 data 


would be available for all the variables of interest. 


Ge DEFINITIONS OF THE VARIABLES 
The following is the final primary variable list with a 
short explanation of the meaning of each variable and what 


it measures: 


V1: Percent Complete Fill Rate--The percentage of all 
customer requisitions which were filled from shelf stock 


during the period covered. 


WZ: Pegecne Rogues te on _Objsctaye _ (RG) __Fili__Rate~--The 
percentage of all requests for RO items which were filled 
from shelf stock during the period. RO items are those 
authorized for stockage and expected to be in stock as 
determined by usage over the past twelve months. Criteria 
for stockage are variable based upon unit price and usage.!? 
The RO List is updated monthly by computer process to 
determine NSN's which should either be added to or dropped 
from the list. The difference between Complete Fill Rate 


17 See Appendix A for StL 


y algorithm contained in 
lst FSSG point paper of : 





and the RO Fill Rate is that the Complete Fill Rate covers 
both those items which have been named to the RO List and 
those without requisition objectives. The usage of an iten, 
in addition to determining where that NSN is on the RO List, 
also determines the number of items, or quantity, within an 
NSN (line item) which are authorized for stockage on hand. 
Note that the actual quantity of inventory on hand in a 
given NSN may be less than, equal to, or greater than the RO 
authorized stock level, depending upon and funding and 
stockage decisions. Generally, RO is the inventory goal or 
objective as determined by usage and the customers! 
indications of recurring need. In other words, it is that 
amount of stock in a given NSN which would be on hand if the 
stockage level exactly met the requirements as determined by 


usage. 


V3: Number _of National Stock Numbers_(NSN's) Jn Hand~--This 
is the number of different NSN's on hand and is often called 
number of line items. This is indicative of the range of 


stock, not the depth of stock, and iS measured at the end of 


the month. 
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fiemevollar Value of UNSN‘s_On Hand--This is the dollar value 
of the inventory position and is measured at the end of the 


month. The dollar value is measured in millions of dollars. 


V5: Number of NSN's with an RO--This is the number of line 
items which have been placed on the RO List as a result of 
past usage and the customers!’ indications that these items 


are of recurring demand. 


foe ~Doligr Value__of NSN's with an_RO--This is the dollar 
cost in millions of dollars to stock RO items to their 


stockage objectives. 


V7: Number_of R20 NSN*s On Hand--The number of RO NSN*s that 
have an on hand balance as of the end of the month. This 
means that there is at least one each of an item on hand in 


a given RO NSN for it to be counted, and not necessarily the 


entire RO quantity. 


moe =DoOltar Value __of RO_NSN*'s.On Hand--This is the dollar 
Value in millions of dollars of the RO line item inventory 


taken at the end of the month. 


ee 2eecent Availability_of RO NSN's On Hand--This is the 


percentage of all the stocked RO items which can be issued 


upon customer request. It is common and an on-going process 
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to pull "mount-out blocks" of supplies to be set aside for 
deploying units. With the number of deployments from Camp 
Pendleton, about twenty percent of the RO NSN's= are not 


available for issue to customers at any given time. 


V10: Receipts from  Due--The number of items that were 





previously ordered by the SMU to replenish inventory or to 
directly satisfy customer demand, and which were received 


from the source of supply during the month. 


Vii: Number of NSN*s_ with Dues--This is the number of line 
items which have been ordered but which have not yet been 


received by the SASSY Management Unit's General Account. 


V12: Dollar__Yalue__of _NSN's with Dues--The value in 
thousands of dollars of outstanding orders to sources of 


supply placed by the SASSY Management Unit, i.e., the cost 


of stock on order as viewed at the end of the month. 


ee See ae ee 


of line items (previously ordered by the SASSY Management 
Unit) that contain stock greater than the Requisition 
Objectives for those line items and stock for non-RO items 
(by definition, excess). Economic Retention Quantity (ERQ) 


is an authorized over RO stockage level for RO items with an 


a) 





on hand quantity greater than the requisition objective but 
equal to or less than a three year supply based upon usage. 
It is the amount of stock over the authorized level up to a 


three year supply level. 


Via; Dollar Value of NSN's_ with Excess Dyes Over RO__+ 
ERQ--This is value in thousands of dollars of the stock on 


order in 2xcess of the ERQ amount. 


WllD: Total Demands--This is the total number of 
requisitions placed with the SASSY Management Unit, and is a 
measure of the volume of business being done. fe has <cwo 


components, RO Demands and Non-RO Demands. 


¥V16: Number of Demands for RO Ttems--This is the volume of 
business done in RO requisitions. Line items ordered by 


customers during the month are counted if they are on the R0 


List. 
fes)6 Percent. Demands f5¢_RO_ TtemS--This is the ratio in 
percent of ¥V15 and V16. "In theory, 1t is desirable to have 


as close to 100% of the demands against RO as can be 


attained."18 


18 Ist Force Service Support Group, Working Paper--General 
Account Inventory. 
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Wend: Number_of Backorders--The number of line items that 
are to be filled from dues. Each requisition against a not 


in stock item results in the creation of a backorder. 


¥19: Number __of NSN! with an RO Requirement But__Not_On 


Order--That which needs to be ordered to keep stockage 
levels up to RO, but which have not been ordered for one 
reason or another. The usual reason is a lack of PE funds 
to obligate. Contrast this with backorders; backorders 
result from customer demands which could not be filled fron 


shelf stock, whereas ¥19 is a SASSY Management Unit 


generated need. 


Not_on Order--This is the amount in thousands of dollars to 


bring the stockage levels up to their proper RO status. act 


does not include dues. 


wat: Number of NSN's On Hand Over _RO_ + ERO--These are the 
true excesses of the system. These are the line items that 


are stocked past their RO and three year's supply (ERQ). 


V22: Dollar Value of NSN's On Hand Over RO + ERQ--This is 


the cost of the true excesses described in V¥21, and is 


reported in millions of dollars. 
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¥V23: Number of NSN*s with 30 Day Usage--The number of NSN'‘s 


for which the 12 month's usage is greater than zero.!9 
v24: Dollar Value of NSN's_with 30 Day Usage--This 1s the 


extended value in millions of dollars of 30 day usage 


multiplied by the price for each counted NSN. 


Wee ¢ Warehouse Issue Confirms--The amount of business that 
the General Account warehouses do in the month. ihe 
represents the number of requisitions issued through the 


warehouses. 


V26: Percent Total NSN's_On Hand Which Have an R0--This is 


=e a = ee es SS ees es es ae a ee ee ee SS 


the percentage of stock carried at the end of the month 


which has a requisition objective. 


V27: Percent of the Total Value of NSN's On Hand Which 


Have an RO--This represents the percentage of the total 


inventory which is dedicated to RO line items. 


V28: Reqular_and Hot Item Backordars Released--V28 and V29 


Will be treated jointly because they are closely related and 


separate definitions would be redundant. When regular 


backorder (BO) is established against low priority customer 


19 Decimals are not carried in this SASSY SONNE eek TeLn 
therefore, less than .5 is treated as zero. SASSY defines 
30 day usage as 12 months usage/12, thus only those NSN's 


which have had 6 or more "hits" are counted. 
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demands (Issue Priority Group 3) for normally stock items 
(RO) temporarilly out of stock (NIS). This established an 
General Account obligation to the customer against incoming 
stock. Regular backorders are included in stock 
requirements when stock buys are computed.2° A high priority 
customer demand (IPG I and IPG II) for normally stocked (RO) 
items temporarily out of stock (NIS) is "passed" to the 
source of supply (DoD Integrated Material Manager, IMM) as 
an A3A transaction with SASSY Management Unit OPBUD/PE 
funding.2! Note that this is acase of the SMU's General 
Account directly funding a specific customer requirement as 
opposed to a general stock buy with AOA dollars. This 
Obligation of SMU OPBUD/PE monies is driven by customer 
requirements and is not within the management discretion of 
the Officer-in-Charge of the SMU. If the "passed" RO item 
was IPG I or IPG II NORS, then a hot item backorder is 
established by the General Account.?2 Hot item backorders 


are released to customers to take advantage of order ship 


lead time on previously established stock dues. The hot 
20 Buy requirement = RO + BO - On Hand. - Dues. Note that 
this equation is in the form Buy Requirement = Requisition 


Objectives - Assets. 


<1 See V30 and V31 definitions for discussion of A3A and 


22 NORS: Not Operationally ety Supply. A maintenance 
category for inoperative _comba essential equipment as 
Opposed to NORM: Not Operationally Ready, Maintenance. 
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item backorder will be released to the customer if the stock 
due is received by the General Account prior to issue of the 
"passed" document by the Integrated Material Manager (IMM). 
This establishes a General Account memorandum obligation to 
the customer against incoming stock, but is not included in 
the requirements when stock buys are computed. Release 
occurs when the stock becomes available and is issued to the 


customer and the specific backorder document number. 


= a a SP seb a> aa A ee OR ee ee => am cp 4 cow OD DP ap ap = GD ap ee 2 6S oe 


V30: AOA Dollar. Value--This is the SASSY Management Unit 
funding of stock. It represents the monthly investment in 
new inventory to achieve RO positions. As an aside, the AOA 
name comes from the Document [dentifier Code (DIC) used to 


transmit these funds. The AOA amount is presented in 


thousands of dollars. 


V313 A3ZA_Dollar Value--The A3A Dollar Value, like the AOA 
Dollar Value, is the monthly total dollar value of customer 
documents passed to the IMM for action with OPBUD/PE 
Funding. Whereas AOA monies are used for achieving desired 


stockage levels, A3A moneies are used for direct funding by 


the SASSY Management Unit of the customer requirements as in 
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Backorders, etc. As with AOA, A3A is measured in thousands 


of dollars and is cumulative throughout the month. 


32: NOME oO Enemmlscabe Year=--This is a “counting” 
variable to account for the differences in funding for the 
different quarters in the fiscal year. Often it is feast in 
the first two quarters and famine in the third and fourth. 
Sometimes, there are year-end monies available which can be 
provided to the SASSY Management Unit +o improve its 
inventory position. V32 was included just to keep track of 
whether the phase obligation rate planned in the annual 
budgets and the mid-year review of those budgets had any 
effect on SASSY Management Unit operations. Note that 1 


corresponds to October and 12 corresponds to September. 


v3 3: Number of the Period--fhis is another counting 
Varlable which was included to show changes over time, and 
against which the other variables could be plotted. For 
example, one of the changes over time is the number of NSN's 
on hand. Bach year, the number of line items carried in 
stock has shown an increase. Other variables have increased 


or decreased, and V33 would be used to help predict those 


changes over time. Note that the number of the periods start 
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meen 13 and go to 36 {13 corresponds to Oct 78 and 36 


corresponds to Sep 80). 


D. SUMMARY 

These first exploratory studies provided insight to the 
operations of SASSY and the environment faced hy the SASSY 
Management Unit at Camp Pendleton. AS mentioned in the 
Methodology paragraph, Chapter I, there was little 
expectation that the first run of variables would produce 
the perfect regression equation. fYfhese first runs using the 
variables just listed provided background understanding to 
search for other and better predictor variables and provided 
a sound basis to go into the statistical analysis phase of 


the research. 
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After a reveiw of statistical modelling literature, 
Ste became evident that because of the exceptional 
variability of the data, regression analysis and time series 
analysis techniques held the key to determining the systems 
relationships in SASSY as viewed from the perspective of the 
OIC of the Camp Pendelton SASSY Management JUnit. The 
characteristics desired for the spending model during the 
model development phase often seemed contradictory. The 
difficulties in modelling "open" and “relatively closed" 
systems are legion. In some respects, the SASSY Management 
Unit functions as a relatively closed system "with all the 
attendant properties such as entropy. "23 

2. System Relationship Considerations 
Viewed from a systems-thinking perspective, the 


SASSY Management Unit looks fairly simple until the impacts 


of external pressures and events beyond the control of the 


fometear, J. and Valach, 4M. Cybernetic Modelling, Tliffe 
Books, 1967. Entropy is the OSS Of energy and resources 
because of their consumption Within a system without 


replacement. 
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OIC are analyzed. In a relatively closed system, the path 
over which the external environment act upon the system are 
accurately defined. Such is partially the case of the SASSY 
Management Unit: inputs flow along predetermined lines and 
the inputs themselves, supplies, equipments, and0O6& M, MC 
appropriated funds are very accurately defined and 
quantified. Other inputs such as managerial decisions by 
persons other than the OIC and which are made external to 
the system, are not so 2asily quantified, but they can be 
described. There is no limiting the range of conditions and 
events that effect the inputs to the SASSY Management Unit, 
for they range from Congressional Committee opinions to 
foreign affairs, to technological change, and even to the 
state of the economy and the mind of the nation. Ces 
expected that the operation of a supply system which is 
externally funded (inputs) with more than $20 nillion each 
year reflects Presidential and Congressional and other 
political decisions. For these sorts of reasons, the 
funding levels at the SASSY Management Unit tend to vary 
considerably. Note especially the graph of V30 (SAQA) and 
V31 ($A3A) against time in the graphs in Appendix B. There 
appears to be little constancy in funding decisions. The 


hypothesis, that there are constant systems relationships 
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among SASSY variables, depends upon a certain amount of 
dynamic equilibrium or homeostasis. Walter Buckley, though 
writing principally of complex adaptive social science 


systems, described the relatively closed system thusly: 


"Equilibrial systems are relatively closed and entropic. 
In going to equilibriun, they typically lose structures 
and hav@ a minimum of free energy; they are affected 
only by external ‘disturbances’ an have no internal or 
endogenous sources of change.....and since they are 
relatively closed, they ave no. feedback or other 
systematic self-regulating or adaptive capabilities."2% 


It is easy to see that the General Account would soon empty 
if the customer demands continued unabated after financial 
inputs are discontinued or blocked. The matching of inputs 
to outputs provides the management with a complex but 
structured task. In setting funding levels to achieve a 75% 
(Headguarters, Marine Corps directed) RO Fill Rate Goal, an 
external equilibrium is forced upon the systen. But as in 
most complex, not completely closed systems, many of the 
external demands upon the system are conflicting. The set 
relationship that RA funding provided to customers generally 
Closely equals the amount of OPBUD/PE funding provided to 
the SASSY Management Unit and the setting of a funding goal 


to accomplish a 75% RO Fill Rate, takes away from the 


24 Buckley W., "Sociaty as a Complex Adaptive System", 
Yodern Systems Research for _the Behavioral Scientist, Aldiné 
Publishing Co., T3968, p.a950- 


t 
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internal structure of the SASSY Management Unit and allows 
y 
it in effect to be controlled from the Headquarters, FMFPac 
and Headquarters, Marine Corps, levels. Remaining, 
nonetheless, in the SASSY Management Unit 2s Nan 
interlocking complex of processes characterized by many 
reciprocal cause-effect pathways. "25 
3. System Definition 


In attempting to view the SASSY Management Unit as 


aneentity, it must be remembered that as with any other 
system, it is a collection of interconnecting systems. In 
essence, this is the first lesson of systems, +hat any 


definition of systems is recursive, i. e., an understanding 
of the object system as a whole depends upon an 
understanding of its parts, which in turn are themselves 
systems comprised of other systems. The point is to define 
the SASSY Management Unit, i. e., to establish finite limits 
and boundaries in order that the definition can be further 
reduced to a set of linear equations showing the principal 
relationships. The setting of limits proved to be 
troublesome--there was little indication of where to draw 
the line and to end the systen. "There are always other 


cea t, K. EE. PF. Systems Analysis_in_Ecolo Academic 
Meee, 1966), pee ta9. Pe eee eed 
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external as well as internal relationships that can be added 
tO portray a more complete picture of what is going on.'"26 
The definition of the SASSY Management Unit was tied to the 
hypothesis and the obejectives of this thesis. It makes 
little sense if the definition leads to development of an 
unusable model. The need for an appropriate decision 
Support system, oor usable model, is being emphasized. A 
greatly simplified set of relationships of the SASSY 


Management Unit to its environment are depicted in Figure 1. 


DoD Sources ] 
| Budget | of 
: Process | Supply 
oT . = 
Bua OPBUD enna Ae 
Req Suppilies 





_ || 
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| FMFPPac {__OPBUD_ | ee nen: |~sippItes-| Customers | 
( (5) \ nit (9) 
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FIGURE 1: Budget and Supply Relationships 


Reading the Figure 1. diagram in sequence of numbers shows 


that the process is iterative: 








z6 peeve rts J 


Pia Au: 
McGraw Hill, 1971,’p 





Hes The customers of the SASSY Management Unit prepare 
their budgets for submission to Headquarters, FMFPac. 

Des FMFPac sends the aggregate forward where eventually 
et enters the Department of Defense 12) ILE Wa gist ile] 
Programming, Budgeting System (DPBS). For the purpose 
of this thesis, it is sufficient to say that at some 
point in time, the Office of Management and the Budget 
(OMB) apportions some of the appropriated funds to 
Headquarters, Marine Corps. 

Sie From Headquarters, Marine Corps, some appropriated 
funds are reallocated to Headquarters, FMFPac. Here the 
OPBUD/PE funds are matched with RA funds. 

4. The customers receive RA funds. 

5 The SASSY Management Unit receives equivalent 
OPBUD/PS funds, thus maintaining the general RA=PE 
relationship. 

6. The SASSY Management Unit orders supplies and 
equipments from its sources with S$AOA for stock 
replenishment and with $A3A for direct funding of 
customer requisitions. 

7. The materials "received from dues" arrive from the 


Suppliers and are available for issue to customers. 


| 


64 





8. The customer requisitions materials using RA funds. 
9. The SASSY Management Unit issues the materials. 
Figure 1 looks deceptively simple. The guantification 
problem comes in when one realizes that the SASSY Management 
Unit may not have adequate funds remaining from its stockage 
actions to direct fund a customer requirement. When this 
occurs, a “*backorder"™ is established. Only when OPBUD/PE 
funds become available is the backorder "released", The lag 
time between ordering supplies (creating dues) and their 
receipt averages between sixty and ninety days for the Camp 
Pendleton SASSY Management Unit. A subtlety not immediately 
evident is the mix of budget years. The customers" budgets 
are submitted for the POM process which preceeds the 
authorization process and the year later follow on 
appropriations process. The funds received by the SASSY 
Management Unit are the result of customer budget actions 
two years earlier. A change in commitments can result in 
running out of funding.2”7 Customer requistions continued 
nonetheless. Various reprogramming actions at the FMFPac, 
Headquarters, Marine Corps, Department of Defense and Office 


of Management and the Budget levels can result in 


27 Note in Appendix B that during See 
Was available for restockage purposes ($A0A 
usual more than $850,000. 


imac 
WO 
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unanticipated funding shortfalis. In other systems, to 
avoid being subject to the vagaries of the political systen 
and the federal budget process, a "stock fund" is created. 
Congress appropriates funds which are then used by the 
Marine Corps to create a "corpus" which is used to provision 
the stockfunded supply system which is thenceforth run as a 
business where customers are charged a surcharge plus the 
cost of the merchandise ¢o0 cover overhead, losses and 
restocking. In this manner, the stockfund continues to 
function without requiring additional funding from Congress 
except in extraordinary cases when the stock fund levels 
have been drawn down because of unforeseen price increases, 
Sic. This is not, however, the case with the SASSY 
Management Unit and its General Account; it has no corpus, 8 


B. PRELIMINARY REVIEW OF IHE DATA 


ieee fue Data 
ae Variability 


Table 1is a summary of the data for Fiscal 


Years 1979 and 1980 upon which the model is built. Notice 


2-8 Stockfunding of operating forces is currently being tried 
Meene Ue. S. Navy for aircraft carriers, but otherwise is 
restricted to the specified shore establishments. 
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Baetzcularly the coefficients of variation; that the data 
are extremely volatile is best shown by the coefficient of 
Variation of .8378 for V30--AOA Dollar Value.29 For the OIC 
of the SASSY Management Unit to b2 able to make sense of 
data which vary so tremendously, he must have a very clear 
knowledge of what happens to the other variables when V30 
moves from extreme to extreme. Further confusing the issue 
are variables such as V23--Number of NSN's with 30 day 
usage, which vary little at all (Coefficient of variation 
03441). Each of the primary variables, V1 through V31, are 
graphed against time in Appendix B. Without further 
analysis, it would appear to the OIC that many of the data 
ace random while others seem to establish somewhat of a 
steady state. It is strongly recommended that the reader 
peruse the graphs as they dramatically illustrate why this 
thesis is ina virgin area--the variables do seem to move 


Without pattern for the most part. 


29 Coefficient of variation = mean/standard deviation 


67 








Table 1 
1980 Data, 
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symmetry about a measure of central 
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endency and is measured by comparing the arithmetic mean of 


Sample or population distribution with its median. 


T£ the 


istribution were symmetrical, 


the mean and the median would 
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be the same and the skewness would be zero. Appendix B and 
Table 1 show that some of the data are exceptionally skewed. 
Examples are Vi4-- $ Value of NSN*s with Excess Dues Over 
Requirement and Economic Reorder Quantity, V¥19, V24--3 Value 
of NSN's with 30 Day Usage. Yet other data are nore easily 
described by the Normal Distribution: V1--Complete Fill 
Rate, V3--Number of NSN*'s on Hand, V5--Number of NSN's with 
an RO, and V10--Receipts from Due. It is a tribute to the 
self-compensating properties of the system that variables 
such as V¥1and V10 have symmetrical distributions. One 
would normally expect that as the system is stressed with 
extreme variability in funding levels that the $A3A and SAOA 
purchases establishing dues would cause V10 to be skewed and 
extremely volatile, but as can be seen in Table 2 9V10 is 
relatively stable. 


Table 2 
¥10 Distribution Characteristics 


Oooh OL . 
Mean Ste. Dev. Variation Skewness Kurtosis 
5410 2357 - 4356 sO Orr 0) ONS, 
After examining the distribution characteristics of 
variables such as V10, the choice of multiple linear 
regression seemed more appropriate as model-building 


analytical techniques. fhe cyclical up and down novement of 


the variables as shown in Appendix B graphs suggest time 
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series analysis combined with the multiple linear 
regression. 
¢. Kurtosis 
As was the case with the coefficient of 
variation and the skewness, the data distributions further 
exhibited some fairly extreme values of kurtosis.39° Most of 
the distributions, as seen in Table 1, are "flatter" than 
the Normal Distribution. There was a tendency for variables 
which were the most skewed to also be the most kurtotic. 
The better examples of this pairing of characteristics are 
v14, V19, V20 and V24. 
2- Summary 
The extreme variability of the data gives the 
Appendix B Graphs a "shot-gun" appearance. This apparent 
Candomness is reduced in part by the high values of skewness 
and kurtosis which lead one to believe that the thesis 
hypothesis might hold after all. The skewness and kurtosis 
were indicative of trends and relationships that were 
Operative among the variables. For this reason, the 
decision to proceed with multiple linear regression was 


confirmed. The preliminary regression work reported as 


30 Kurtosis is a measure of the concentration of values 
about the mean of a probability distribution. The Noraal 
Distribution has a kurtosis value of 3.0. 
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unsatisfactory in chapter II, was the result of not having 
meme correct variables to introduce to the regression 
equation. There was nothing inadequate in the technique. 
As will be shown later on in this Chapter, the use of 
"Variance Stabilizing" transformations because of the 
extreme variability of some of the data was not required 
when the proper variables were identified for inclusion in 
the regression equations. The use of "Logarithmic Curve" 
transformations to reduce skewness also was not required 
when the proper variables were selected. The same held true 
for the "Exponential Curve! transformations to reduce 


kurtosl1s. 


C. DEVELOPMENT OF THE MODEL 
1. Introduction 
In determining the type of model to be developed, it 


was useful to consider some of the characteristics of 


models: 


“What is a model? _. A model is a Simplified 
representation of reality. Why use models? Models are 
used in analyZing events, activities and systens because 


ney provide an_attention-focussing an economizing 
mechanism for analysis_and problem solving. A model is 
selective. Tt includes only those factors that are 


considered most relevant, from all possible factors that 
could be relevant for analysis and problem-solvin 
regarding an issue. In addition to the factors, a mode 
1ncorporates those relationships between factors which 
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parently (or Ee mee 2 4Ce or cause the output 
result which is the subject of the analysis."312 


view of modelling is Similar to the Keen and Morton 
oach to decision support systems (DSS). Bown tend to 
asize the need for effective decision-making. "There is 
nm a conflict between efficiency and effectiveness. 
ctiveness requires adaptation and learning, at the risk 
redundancy and false starts....Efficiency involves a 
owing of focus and minimization of time, cost and/or 
rt required to carry out a given activity."32 The most 
tical aspect of the DSS approach is that it emphasizes 
model to be built aorund a given decision-making task, 
even while the technical issues may be exceedingly 
lex, as is the case with the SASSY Management Unit, the 
Cipal thrust of DSS nodels is managerial. The model is 
expected to determine how the OIC should spend his A3A 
AOA funds, but to assist in that decision by identifying 
quantifying the system parameters and relationships so 


a more informed, more competent decision might be made. 


meen, J. B., Zand, D. E., and Lewin, A. Y., “The Use of 
ls for Analyzing the Budget Decision Making Process,", 
om Forces Comptroller, Vol. 18 (2-4) ,U. Ss Govt. 
Meaqeion, I973, p.T/. 

Seer. Ge. We. and Morton, M. S$. S.,,.Decision Support 
ems: __An_ ___3rganizational’ ___perspective, “Kddison= 
ey, 1973, po. 7. 
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A major caution while developing the model was to make it 
transferable to the user at the SASSY Management Unit. The 
"technology transfer" question addressed in Chapter VI is 
not an idle one. As Keen and Morton write about esoteric 


models of great complexity: 


"The most prominent work in management science. has 
peeec uss y been the development of Optimization models, 
especially linear programming and related techniques. 
While many of the algorithms are still fairly esoteric 
(there are peop ty more articles on aoe’ Dee rae 
than there are real world uses of it), his effort has 
had a substantial inpact on many larg? organizations. "33 


By way of contrast, models need not be so complicated in use 
that the using organization requires special staffing with 
persons of extraordinary taient. In no way does a simple to 
use model mean the model 1s of limited use, even though it 
fails to operate as an optimizing model. It has to be noted 
very clearly that an optimizing model can produce a solution 
which is not politically, economically, socially or 
operationally feasible, i. e., if unlimited assets and all 
the information were there in the first place, a model would 
not be reguired. "Many DSS are model based and typical of 
the management science tradition, but also tend to be fairly 
Simple and sacrifice technical elegance in order to make 


them more conceptually accessible to the user. Several of 


Bomuld., p45. 


73 





the most effective DSS were are familiar with would be 
disdained by most management scientists."3* There is an 
optimal mix and volume of information input for any manager. 
"Complexity Theory" argues that too little or too much input 
load leads to boredom resulting in the model or DSS getting 
little use. It is apparent that too much information may be 
as dysfunctional as too little. This follows from the "J- 
Curve Hypothesis: Information processing by ‘people in 
general’ reaches a maximum level of structural complexity at 
some optimal level of environmental complexity (point X in 
Figure eile Increasing or decreasing environmental 
complexity (points Z and Y) from the optimal point § (Xx) 


lowers the conceptual level."35 


Level of 8 |rer------ | ——— ae 
Information 
Processing 









~~ 
- eee 


Low y igh 
Environmental Complexity 
Figure 2: Complexity Theory 
33> Shroder, di. Deiver; i. J.. and Steufert, S., Human 


M 
information Pr ocessing, Holst, weer, P.3/7. 
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As seen previously in this Chapter, models designed 
to support managers! decisions may b2 conceptually different 
from the more rigorous optimization algorithms used in the 
areas of structured decision-making. Model usefulness does 
not correspond to sophistication. "Small, informal models 
that get better answers than now exist are reguired, not 
elegant sophisticated examples of the researcher's art. 
Simulation nodels, which represent a manager's concept of 
the key interactions of environmental variables, may be much 
more useful than optimization algorithms that are conceptual 
abstractions of the problem."36 Note that the statistical 
descriptions of the SASSY Management Unit data in Table 1 
lend themselves to use in a Simulation model. 

ee Regression Anglysis 
ae ENCLOaUCt 10n 
"Simply stated, regression analysis is the 
utilization of relationships between variables (taken from 
historical data) to predict values of a specific variable 
when given the values of the others."37 The technique of 


regression analysis enables the system manager to substitute 


36 Ibid., p.93. 


Seepeakin, E..B. and Granof 
Using Regression Analysis," 





statistical judgement, based upon the variabl?2 relationships 
Syer time, for intuition. Because of the statistical 
properties of regression equations, he has a feeling for the 


confidence he should place in the predictions made as a 


result of inputing data to the regression equation. Many 
regression problems involve nore than one independent 
variable. An equations encompassing more than one 


independent variable is called a multiple linear regression 
model. The model takes the general form 


Y= B + BX + Box eee eee eT BY + Error tern 
0 11 22 k k 


The parameters Bie ea are called regression coeffi 


cients. or is a constant. In more technical terms, "This 

model describes a hyperplane in the k-dimensional spaces of 
the independent variables."38 The parameters are called 
partial regression coefficients because they descrike the 
partial effect of a given independent variable on the 
dependent variable, Y, when the other independent variables 
are held constant. The method of least squares is used to 


estimate the regression coefficients. 


36 Hines, wW. WwW. .and Boone ae De (Gapee?roba bakit yuand 
statistics in ER ds neering .3 ag anagement science, Second 
Ed., John Wiley & Sons, BU, p.393. 





Db. §Peoeractary Statistical Software 

Many proprietary statistical software 
packages are available with regression routines. The two 
used for the statistical work i. this thesis were 
Statistical Package for the Social Sciences (SPSS).39 and 
the UCLA Health Sciences Center Biomed (BMDP).*9 A 
preference was developed for the BMDP 2R Stepwise Regression 
program to identify variables for further work using the 
BMDP 9R All Possible Subsets Regression. BMDP 2R computes 
the estimates of the parameters of a multiple linear 
regression equation ina "stepwise" manner, i. e., the 
variables are introduced to the equation (forward stepping) 
or extracted from the equation (backward stepping) one at a 
time according to their individual confidence intervals. 
Generally, a95 percent confidence interval was used when 
introducing new variables, In developing the regression 
equations, notice was taken of the fact that the regression 
model was to be used to predict future observations of 


Various independent variables. 





39 Nie, N. soa Coots, 0d. G., Steinberger, K. 
and Bent, Dae "SPSS:__Statistical Package for thé Social 
Sciences ua. 

~ McGraw safite 93975) ¢ 

fomeaxon, W. [esenawesown, Mo B., “BMDP=-77:_ Biomedical 
Computer’ peoaraas B-Series", 

mummy. of CX Press, 1977 
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Cues ke rape lati on 

A model that fits well in the region of the 
Original data will in all likelyhood fit poorly sutside that 
original region. When the models developed in this thesis 
are forwarded for use at the SASSY Management Unit, care 
must be taken not to inadvertantly extrapolat2 beyond the 
region containing the original data. The levels of the 
meeranies jointly define the ~Leqion containing the original 
data. Figure 3 provides a graphic display of how easy it is 
to extrapolate beyond the region defined jointly by the 
orginial data. One could easily think that the 


point Se aa" lies outside of the joint region of ths 
region of the original observations even though Se lies 
Within the range of X as ee lies within the range of X'. 
Thus, attempting to predict the value of a new observation 


at Bn? o>) would be an extrapolation of the original model 


and would tend to result in an unsatisfactory prediction. 
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Figure 3: Extrapolation from Joint Region of Original Data 


d. Model Accuracy 
The technique used to determine the adequacy 
of the multiple linear regression nodels was that of the 
coefficient of determination (COD). COD is a measure of 
the amount of variance in the dependent variable explained 
by the variance in the independent regressor variables. 
Adding variables will increase COD but does not necessarily 
add to the predictive power of the regression equation. In 
building the models, variables were not entered into the 
equation using BMDP 2R unless they successfully passed an F- 
test hurdle at the 95 percent confidence interval. 
e. Residual Analysis 
Normal probability plots of the "residuals" 
were produced for each regression equation to provide an 


idea of whether the error terms were going to b= a problean. 


(ee) 





In those cases with several outlying values ina given 
variable, an effort was made to find other variables which 
could be used instead and not datract from the predictive 
power of the equations. These normal probability plots of 
the residuals are presented in Appendix D. Note that for 
the most part, the effort to find equations with normally 
distributed error terms was quite successful. Ideally, the 
x-axis spread in the graphs would be a small number and that 
it would be symmetrical about a point 0 standard deviations, 


and the graphed values would appear as a straight line. 


80 





UV Gael STECAL ANALYSIS 


A. INTRODUCTION 

This chapter is included as background information for 
those who would use the regression equations in the future 
and who feel more comfortable with knowing how those 
equations were developed. Presented in this Chapter are the 
actual regression equations developed through use of the 
BMDP 2R and BMDP 9R regression programs. In those cases 
where the BMDP 2R program produced an equation with many 
variables, all of which exceeded the 95 percent confidence 
hurdle to enter by F-test, BMDP 9R was utilized to weed out 
the extraneous variables. The BMDP 9R All Possible SubSets 
Regression has the advantage of being able to define "best" 
subsets in terms of Mallows' Cp.*%! Mallows' Cp was used in 
BMDP 9R as a criterion along with the F-Tests in BMDP 2R to 
determine selections from the set of possible regression 
variables. When both the F-Test and Mallows' Cp failed to 
reduce the regressor variables down to a small number, the 


regression equation coefficient of Determination (Squared 


#1 Mallows' Cp = RSS/RMS - Cae where RSS is the residual 
Sum Of Squares based upon selected independent variables an 
RMS is he residual mean. square based upon the regression 
uSing all independent variables. It is thus shown that the 
lower the Cp value, the less the error terms. 
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Maitiple Correlation-Sic) was used ina fairly arbitrary 
basnion. It was prefered to keep the SMC value above .95, 
though anything above .90 or even .85, would probably be 
considered quite satisfactory for predictive purposes. The 
prefered number of regressor variables was five or fewer 
though as may be seen in the remainder of this Chapter, five 
was frequently an optimistically low number. [In every case, 
it was prefered to use lagged variables in the equations. 
The variable pool started with 33 variables previously 
listed and then was increased by an additional 93 variables 
by lagging each one of the primary 31 variables one, two and 
three months.*2 The remainder of the variables in the pool 
were composite variables, mainly cross-products, cross- 
divisions, additions and subtractions with both the primary 
Variables and the lagged variables and a mix of the two 
types. The total number of variables in the pool from which 
the BMDP 2R and BMDP 9R programs could select was 250. 
Though only linear transformations of the data were made, 
there was a strong preference for untransformed variables. 
In all cases, no more than ten variables wer? considered 
acceptable. There were two reasons for this decision: 


*2 Vit lagged one month is shown as V1L1; lagged two months 
ViL2; lagged three months V1L3. 
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1. The additional variables were believed to explain 
Seyethe peculiarities in the data sets for Fiscal Years 
1979 and 1980. There was no indication that fine-tuning the 
equations cn historical data would have any utility in 


predictions using future data sets. 


2. The problem of technology transfer limited the model 
to those which could easily be used with little training. 
The Texas Instruments TI-59 Programmable Calculator has only 
ten lettered registers that would be simple for clerical 
personnel to use (A through E and At through Ef), and it was 
decided early in the technology transfer effort to use a 
readily available and inexpensive calculator such as the 


mo =59. 


Be. REGRESSION EQUATIONS BY VARIABLE 
The equations in the following pages describe each one 
of the SASSY variables identified and defined in Chapter II. 


Using V4 as an example, the equation would be read as 


V4 = -2.86727 + 1.41675(V22) + .111965(V33) + 


.0004511(V18L2) 
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MALLOWS' CP 8.11 

SQUARED MULTIPLE CORRELATION esis) 1/1514 

MULTIPLE CORRELATION ys SESS) y 

ADJUSTED SQUARED MULT. CORR. ~98149 

RESIDUAL MEAN SQUARE ~409342 

STANDARD ERROR OF ESTIMATE 2059795 

Reo LALLSTIC 152557 

NUMERATOR DEG. OF FREEDOM A 

DENOMINATOR DEG. OF FREEDOMS 13 

VARIABLE |REGRESSION | STANDARD {| STD | ia { 
NUMBER WeEOSPIFILCIEND | ERROR (CORT Ss (“STATS tLe. | 

INTERCEPT | 61.1616| 5.63396{ 13.005] 10.386] 
V15 { .~000686095{ -0000457358 | 2647 15.36] 
v17 So Cioisia | ~ 0410925 460 | 9.02 { 
V29 { ~.00216137| -000143157| = sions | -15. 10] 
*V101 | ~2.2/683{ ~334367| =. 303 | -6.81| 
VSL1 {-.000313168| 000116596 -. 138] ea [0 S)| 
V5L2 fe. 00 03290351 -000127650| =e D3 26 | 
V7L1 {-.0006 18333] ~00018024 2| -. 186] “4.43; 

AVERAGE RESIDUAL - 0000 

RESIDUAL MEAN SQUARE ~ 40934184 

AVERAGE DELETED RESIDUAL ~ 0235 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) - 55089652 

SERIAL CORRELATION SG PONS 

DURBIN-WATSON STATISTIC 2.5104 


= SS SS SS a ee ee ee ee ee ee eG ee ee ee ee ee ee eee ee cc ce ce ce) ea meee 


* ¥101 = V1i1sv12 
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Pee V2~~RO Fill Rate 





MALLOWS' CP 3.06 

SQUARED MULTIPLE CORRELATION moO 9 

MULTIPLE CORRELATION so 50 

ADJUSTED SQUARED MULT. CORR. Sioa) 28) 

RESIDUAL MEAN SQUARE Dare OMN > 2 

STANDARD ERROR OF ESTIMATE 1.485689 

Pe-StaATiIsTiIc 23625 

NUMERATOR DEG. OF FREEDOM 6 

DENOMINATOR DEG. OF FREEDOM 14 

VARIABLE [REGRESSION | STANDARD { STD | c= i 

NUMBER { COEFFICIENT | ERROR | COEFF iy STALTESLEC? f 

INTERCEPT | 75.4315] 2.2748 1{ 18.328] 33.16 
V 16 i .000724738| -00011884 3{ sto] | 6.10] 
V21 j -000577944; 000143682 ~461] 4.02 
¥28 1] ~.00191684j -00043198 8| =O | “4.44 {| 
V29 if >.0G232352 | ~-000246975{ -.960| =o 1 { 
¥30 {f 00448481] 00184351] - 842] 2.434 

* V109 { ~.00420916| -00141401,f ~1.076] =2,9901 

a a ee 

AVERAGE RESDIDUAL -0000 

RESIDUAL MEAN SQUARE Ph PUI \layPafals: 

AVERAGE DELETED RESIDUAL 1075 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 3.45362346 

SERIAL CORRELATION ~0.344 3 

DURBIN-WATSON STATISTIC te 9962 


= =e —E ee Ss ee a 
SS SS Ss = > ee ee > ee ee ee ee ee ee ee ee ce ee ee eee eee ee eS 


* ¥V109 = V30 + V31 
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3. VW3--Number of Nationial Stock NUmbers On Hand 


MALLOWS' CP 3.34 
SQUARED MULTIPLE CORRELATION . 98719 
MULTIPLE CORRELATION is9as7 
ADJUSTED SQUARED MULT. CORR. . 98398 
RESIDUAL MEAN SQUARE 114832.666048 
STANDARD ERROR OF ESTIMATE 338. 869689 
F-STATISTIC 308.21 
NUMERATOR DEG. OF FREEDOM rm 
DENOMINATOR DEG. OF FREEDOM 16 
VARIABLE |REGRESSION | STANDARD {| STD | T= 
NUMBER | COEFFICIENT] ERROR {COEFF { STATISTIC | 
INTERCEPT | 1967.91 2509.28] .735 | .78 | 
v21 | 0.938543} . 0272726 | 1.151} 34.41] 
v7 l 645335] 0551511 409 11.70} 
v9 | 63.5584 15.6133} .157} Deon | 
V2L3 { 42.6741] 23.4578, -.057] -1.82} 
ee eE-! 
AVERAGE RESIDUAL -.00000 
RESIDUAL MEAN SQUARE 114832. 66604752 
AVERAGE DELETED RESIDUAL - 15.7207 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 162507.99379020 
SERIAL CORRELATION -.01199 
DURBIN-WATSON STATISTIC De 0eg, 


86 








4. V4--Dollar Value of NSN's on Hand 


MALLOWS! CP 4.00 

SQUARED MULTIPLE CORRELATION eae 

MULTIPLE CORRELATION AE Tied 

ADJUSTED SQUARED MULT. CORR. ~ 94791 

RESIDUAL MEAN SQUARE - 108623 

STANDARD ERROR OF ESTIMATE Meas) a) (ES, 

eof ATISTIC Weer 2 

NUMERATOR DEG. OF FREEDOM 3 

DENOMINATOR DEG. OF FREEDOM 17 

VARIABLE {REGRESSION | STANDARD | STD l ts \ 

NUMBER | COEFFICIENT | ERROR | COEFF (PSTALTESTLC || 

ENTERCEPT | =2e 00729 | ele74o|  —t2 986] =2.49 | 
V22 i 1.41675] 2105577 - 969 | 13.42] 
V33 \ eliva Joo - 0156087 | ~481| 7.171 

V18L2 | .000451100] - 00010765 3| - 363 4.19 

ne ennrmrnnr ee eee ee ee | 

AVERAGE RESIDUAL -.0000 

RESIDUAL MEAN SQUARE - 10862259 

AVERAGE DELETED RESIDUAL =U 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) - 16228710 

SERIAL CORRELATION =. 1115 

DURBIN-WATSON STATISTIC 2.1324 
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See v5- Number of NSN's_with an_RO 

MALLOWS' CP 9.00 

SQUARED MULTIPLE CORRELATION 98412 

MULTIPLE CORRELATION 99203 

ADJUSTED SQUARED MULT. CORR. .97353 

RESIDUAL MEAN SQUARE 99698.508422 

STANDARD ERROR OF ESTIMATE 315.750706 

F-STATISTIC 92.93 

NUMERATOR DEG. OF FREEDOM g 

DENOMINATOR DEG. OF FREEDOM 12 

VARIABLE |REGRESSION | STANDARD {| STD | T- | 

NUMBER | COEFFICIENT| ERROR {COEFF | STATISTIC | 

INTERCEPT | 1659.80] 1826.13] - 855] 914 
V5L1 455432] 0419624] 487 10.85] 

* V86 | 16 284.6] 1333.71] -558{ 12.21] 
V27 | 174.601] 23.0295] . 389] 7.58 | 
V13 | 6.24312 .633013] -.541] -9.86| 
V30 | 1.01851] -125008| 406] 8.15| 
V25L3 | 0758910] .0177060| . 196} 4.29] 
VI4L3 12.5111] 3.06201] . 1954 4.094 
V3L1 { -. 0694088] . 0287384 -.096] -2.42| 

AVERAGE RESIDUAL -.0000 

RESIDUAL MEAN SQUARE 99698.50842174 

AVERAGE DELETED RESIDUAL 50.1657 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 177873 .69524223 

SERIAL CORRELATION -.6419 

DURBIN-WATSON STATISTIC 3.1009 





* ¥86 = V2L1/V31L3 
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6. V6--Dollar Value of NSN's_with_an_RO 


MALLOWS' CP 7208 

SQUARED MULTIPLE CORRELATION .97563 

MULTIPLE CORRELATION 98774 

ADJUSTED SQUARED MULT. CORR. .96519 

RESIDUAL MEAN SQUARE .035665 

STANDARD ERROR OF ESTIMATE . 1883851 

F-STATISTIC 93.43 

NUMERATOR DEG. OF PREEDOM 6 

DENOMINATOR DEG. OF FREEDOM 14 

VARIABLE |REGRESSION | STANDARD | STD | T= 

NUMBER | COEFFICIENT| ERROR [COEFF | STATISTIC | 

INTERCEPT | 10.3934} 1.54311| 10.268| 6.74] 
V6L1 | .236804 .0714821I 2424 3.31] 
v9 | -.0865559] 0106439] -.566] -8.13] 
v7 | .000286745] .0000320823] 4811 8.94] 
V9L2 | -.0468520] 20124009} -.252| -3.78| 

* ¥101 | -.2867580| 0770735] <-.177] -3.72| 

#*V98 1-.000178628} 0000850388] -.148] -2.10] 

ee 

AVERAGE RESIDUAL .0000 

RESIDUAL MEAN SQUARE .03566457 

AVERAGE DELETED RESIDUAL -.0130 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) .0476 2512 

SERIAL CORRELATION Soy, 

DURBIN-WATSON STATISTIC 2.7748 

# ¥101 = V11/V12 

ax V98 = V3/V4 
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MALLOWS* CP C2000 
SQUARED MULTIPLE CORRELATION ~95031 
MULTIPLE CORRELATION 97484 
ADJUSTED SQUARED MULT. CORR. SS) ESN 
RESIDUAL MEAN SQUARE 204368.171699 
STANDARD ERROR OF ESTIMATE 452.070981 
MeotATISTIC 44.63 
NUMERATOR DEG. OF FREEDOM 6 
DENOMINATOR DEG. OF FREEDOM 14 
VARIABLE |REGRESSION | STANDARD | STD { a 
NUMBER {| COEFFICIENT ERROR (COger VoSEAEESEEcy | 
INTERCEPT | 31943.6| 1598.94 | 18.825 | 19298 | 
v14 | = Oe 250 0 1.82012| -.645] =e ore | 
V24L3 =1599—-0| 162.921 -.602| = Jao 
7o0L3 ‘| =. 2 90G4 | al 7623 | - 23803 | = Soret 
V24 { 463.650| 156.447 | 178 2 abit 
v1 { -71.9870| Pees ShSie Vil -.200| =3,0 1 | 
V3 1L2 | -1.12124{ ~384504| eet =2 aoe | 
ne ee eS | 
AVERAGE RESIDUAL -0000 
RESIDUAL MEAN SQUARE 204368.17169856 
AVERAGE DELETED RESIDUAL 294.0155 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) NOI22775.54593293 
SERIAL CORRELATION sesh Shia) Pa 
DURBIN-WATSON STATISTIC Zeoeo 2 
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pee oe DOllar_ Value of NSN 


MALLOWS' CP 6.03 
SQUARED MULTIPLE CORRELATION .97817 
MULTIPLE CORRELATION .98903 
ADJUSTED SQUARED MULT. CORR. . 96882 
RESIDUAL MEAN SQUARE .041906 
STANDARD ERROR OF ESTIMATE . 204709 
F-STATISTIC 104.57 
NUMERATOR DEG. OF FREEDOM 6 
DENOMINATOR DEG. OF FREEDOM 14 
VARIABLE |REGRESSION | STANDARD | STD {| T= 
NUMBER | COEFFICIENT ERROR [COEFF | STATISTIC | 
INTERCEPT | -6. 26942| 797107] -5.408] -7.87| 
v22 | 1.08883] 0695751] 928 15.65 | 
¥33 .158055| . 0107968 . 846 | 14.64 | 
V18L2 | .000562664 .0000707500] 563 7.95] 
V28L2. Ss {| ~.000215928| .0000459789 | . 213] 4.70 
V2UuL2 | - .2104591 .0866539| -.118] -2.43] 
V30L2  |4-.000124711| 0000726576] -.071] -1.72| 
| | | 
ne a ek... | 
AVERAGE RESIDUAL -.0000 
RESIDUAL MEAN SQUARE .04190588 
AVERAGE DELETED RESIDUAL -.0416 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) . 09930018 
SERIAL CORRELATION -.2471 
DURBIN-WATSON STATISTIC 2.4907 


2. a a a ee > ce ee ee ee ee ee ee ee ee es ee ee ee oe ee ce es es ee es ee es es cs ee ee > <> Ga oe aD ee 
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9. VW9--Percent_Availabi 


5 | 


MALLOWS' CP tas 

SQUARED MUILTIPLE CORRELATION 94417 

MULTIPLE CORRELATION ~ 97168 

ADJUSTED SQUARED MULT. CORR. ~92024 

RESIDUAL MEAN SQUARE 3.493905 

STANDARD ERROR OF ESTIMATE ig keys) (|S), 

PeoLATISTIC 39.46 

NUMERATOR DEG. OF FREEDOM 6 

DENOMINATOR DEG. OF FREEDOM 14 

VARIABLE |REGRESSION | STANDARD | STD 1 Se { 

NUMBER {| COEP FICIENT ERROR (| COEFF | Siatistic | 

PL ERCEPT | 105.628] 15.6778] loz oo | 6.74] 
VteL3 | .90230512j -00050589 3 | ges) 4.56 | 
YV11L1 | .00136763| 000184869 | 497 | 7.40 | 
VIIL2 | =.00109071}] -000240526| oo | 4.53 
V1L3 { —eoo2o7t4 -107671]| =—2034 =e | 
Veh 2 { - 454 704| - 1039 5| = 1209 | =se0 24 
V31L1 | -.00357978)| -00151031| =~ 1 )Z | 2a | 

( | | | 

a ea | 

AVERAGE RESIDUAL - 9000 

RESIDUAL MEAN SQUARE 3.49390502 

AVERAGE DELETED RESIDUAL eo24 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 4.39817299 

SERIAL CORRELATION =re Osa | 

DURBIN-WATSON STATISTIC 2 oy 
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10. V10--Receipts_ from _Due 





MALLOWS' CP 7.28 

SQUARED MULTIPLE CORRELATION .97898 

MULTIPLE CORRELATION 98944 

ADJUSTED SQUARED MULT. CORR. . 96767 

RESIDUAL MEAN SQUARE 179634.219147 

STANDARD ERROR OF ESTIMATE 823.832773 

F-STATISTIC 86.51 

NUMBRATOR DEG. OF FREEDOM 7 

DENOMINATOR DEG. OF FREEDOM 13 

VARIABLE |REGRESSION | STANDARD {| STD | T= | 

NUMBER | COEFFICIENT] ERROR {COEFF | STATISTIC | 

INTERCEPT | 33619. 3] 3387.38{ 14.263] 9.92] 
iat. | .723261] . 0489135] .7394 14.79] 
V9L3 | -275.904| 26.3893, -.598] -10.46{ 
V2L1 {| -467.309{ 49.6570] -.768{ -9.41| 
VIL1 462.855} 44.2548] 879] 10.46} 
VI4L2 | -21.0793{ 3.96961] -.265| -5.31] 
V19L2 | -.0289094} .00981158| —-.122] -2.95| 
V24L1 | -458.099{ iv77seve  —. 1274 -2.58] 

eee 

AVERAGE RESIDUAL .0000 

RESIDUAL MEAN SQUARE 179634.21914693 

AVERAGE DELETED RESIDUAL -187.0189 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 741241.87052495 

SERIAL CORRELATION 21535 

DURBIN-WATSON STATISTIC 1.6314 


SD SE SD DD a aD eee ce DD ee ee ee ee ee ee ee ee ce ee ee ee se Se ce ee ee 
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11. Vii--Number of NSN's With Dues 


MALLOWS' CP Be We 

SQUARED MULTIPLE CORRELATION 094559 

MULTIPLE CORRELATION oe 

ADJUSTED SQUARED MULT. CORR. 291630 

RESIDUAL MEAN SQUARE 419752.978326 

STANDARD ZRROR OF ESTIMATE 647. 883460 

Best ALISTIC Seas. 

NUMERATOR DEG. OF FREEDOM 7 

DENOMINATOR DEG. OF FREEDOM 13 

VARIABLE |REGRESSION | STANDARD { STD fg { 

NOMBER | COEFFICIENT] ERROR | COEFF | STAs ie | 

INTERCEPT | 3005.02] 1641.44] 1.342 | 1.83] 
V 30 | 3. 08910] 0234671] 1.066 13.16 
V21 | <2 2935350 5{ ~ 0497731 -. 4301 =S209 | 
V13L2 | -3.46692| 874846] =— 205) = 3.270 | 
V30L3 | 1.35617] As Ts af aa ooo | 5.47] 
V1I5SL1— f[ 2112824] - 0371556 | see} 3.04 | 
V30L1 | - 806182] 0243480] 0 249] a5 1] 
V1I0L3 | SVS hay.) 2/3) - 0898720 | eS | 25021 

re 

AVERAGE RESIDUAL Pe Oe One) 

RESIDUAL MEAN SQUARE 419752.97832574 

AVERAGE DELETED RESIDUAL —O Je 0 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 654438.29917874 

SERIAL CORRELATION an Oe ie ae) 

DURBIN-WATSON STATISTIC 1.8048 


SS Se ee es ee ee ee ee oe ee ce ee ee eee Eb Ge ced GES Ge ae Ee ss ee ce cee ee “a ee ee es eee ee 
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12. Vi2--Dollar Value _ of NSN'sS with Dues 


MALLOWS* CP Dreccoll 

SQUARED MULTIPLE CORRELATION - 96786 

MULTIPLE CORRELATION - 98380 

ADJUSTED SQUARED MULT. CORR. ~95409 

RESIDUAL MEAN SQUARE 30033.964655 

STANDARD ERROR OF ESTIMATE 173 .303101 

BeolLALTISTIC GO | 

NOMERATOR DEG. OF FREEDOM 6 

DENOMINATOR DEG. OF FREEDOM 14 

VARIABLE [REGRESSION | STANDARD {| STD | = { 

NUMBER | COEFFICIENT] ERROR | COEFF L-SIiREESELC | 

INTERCEPT | -5415.79] 909n3. (  =6.0790 | -~5.47 | 
¥30 { 1.06306] - 0616741] 1.016] 17.24] 
V12L1 | ~373833] 0746806] 7oZof 11.704 
V10 {| -.0971666]| 0203082] =< | -4.78| 
V9L3 66 .6277| 1127-705 | 0421] 5.06 | 
V15L3 { - 05 86278] ~ 913074 3{ 305 | 4.48] 

*V¥99 { =o G7 6 011711574] =. cv =e | 

een eo ee oe ee SS | 

AVERAGE RESIDUAL ~ 9000 

RESIDUAL MEAN SQUARE 30033.96466544 

AVERAGE DELETED RESIDUAL 5.8646 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 49457.94693316 

SERIAL CORRELATION = 1 las, 

DURBIN-WATSON STATISTIC Zeeoo4 


* V99 = Y5/V6 


SIs) 








13. Vi3--Number_of NSNts_With_ Excess_Dues_9ver Reg + 
ERO 

PALLOWS" CP 1.54 

SQUARED MULTIPLE CORRELATION . 89965 

MULTIPLE CORRELATION . 94850 

ADJUSTED SQUARED MULT. CORR. . 86621 

RESIDUAL MEAN SQUARE 3789.053051 

STANDARD ERROR OF ESTIMATE 61.555285 

P-STATISTIC 26.90 

NUMERATOR DEG. OF FREEDOM 5 

DENOMINATOR DEG. OF FREEDOM 15 

VARIABLE |{REGRESSION | STANDARD | STD | T- | 
NUMBER {| COEFFICIENT! ERROR | COEFF | STATISAELC | 

INTERCEPT | 511.388} 449.497] 3.0391 1.14 | 
v11 | .0611725] -00665563{ 8145 9.19} 
V17L1 | -13.4685| 2.55816 | 480 -5.26| 
V7L2 . 0499019} 01400944 aid | 3.56] 
vs } -.0216841} 00750402 -.250| -2.89} 
VI4UL2 sf 1. 1446 6] 554045] . 2011 De 07 | 

eae een 

AVERAGE RESIDUAL .0000 

RESIDUAL MEAN SQUARE 3789.05305149 

AVERAGE DELETED RESIDUAL 9872 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 5074.29841882 

SERIAL CORRELATION -.7913 

DURBIN-WATSON STATISTIC 3.5549 
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MALLOWS' CP | va. Jad) 
SQUARED MULTIPLE CORRELATION pels 1/518 
MULTIPLE CORRELATION A avd 
ADJUSTED SQUARED MULT. CORR. ~-49097 
RESIDUAL MEAN SQUARE 231267615 13 
STANDARD GRROR OF ESTIMATE 48.091387 
PeoraArIStTic 7243 
NUMERATOR DEG. OF FREEDOM 3 


DENOMINATOR DEG. OF FREEDOM 


VARIABLE |REGRESSION | STANDARD | STD = 
NUMBER | COEF FICIENT| ERROR ;GOEFF feotAtastTic. | 
BAYT aRCEPT | 706.390] 307.746 10.480 | 2200 | 
V2 | -5.02149| Cmeesvo| = ~307| pc clae| 
V7 f - .01745920] | -OWSe7 3657) — 2367] = eon | 
* V117 | Soom | 5.08085 | son | 1.61 
eee ep ic a 
AVERAGE RESIDUAL -0000 
RESIDUAL MEAN SQUARE 23251 So 19:25 
AVERAGE DELETED RESIDUAL 4.2713 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 5160. 75020309 
SERIAL CORRELATION - .3614 
DURBIN-WATSON STATISTIC 22220 


— a a DD ee ED eee Se se ee ce ee me ee 


* V¥117 = V2L3 - V1L3 
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15. Vi5--Total Demands 


MALLOWS' CP 6.00 
SQUARED MULTIPLE CORRELATION ~96865 
MULTIPLE CORRELATION -98420 
ADJUSTED SQUARED MULT. CORR. Pe lis) is 1, 
RESIDUAL MEAN SQUARE SOrzZ 7 i siioo8 3 
STANDARD ERROR OF ESTIMATE 898.486381 
PeoLALLSTIC 3) 72 1s). 
NUMERATOR DEG. OF FREEDOM 5 
DENOMINATOR DEG. OF FREEDOM 15 
VARIABLE |REGRESSION | STANDARD | STD { Aes l 
NUMBER (peOhrEriCrentT| ERROR | COEFF f SPALTIsTLS | 
SHIERCEPT | -607.661[ 1856 .46| = errr -.33] 
V16 { 1.02486 | 0545781 ~926 | 18.738 
V16L3 { « 326338] ~0525567| ~ 310} 6.21] 
V1I1L1 | ~.478515| 0859244] =220 2 | = eon 
V10L3 | ml iis) fae) ey 223260] A CAO 3.39 | 
V24 | 798.400| 327.064| 21184 2244 | 
a a 
AVERAGE RESIDUAL ~0900 
RESIDUAL MEAN SQUARE 807277.77658777 
AVERAGE DELETED RESIDUAL 154.4894 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 1V2979 1S 54675278 
SERIAL CORRELATION st Pa 
DURBIN-WATSON STATISTIC 2.0002 


SS a a ae ee ee ee GS ee ee ee ee ee oe eo ee es ce cm SS Se 
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16. Vi16--Number_ of Demands for _kO Items 


MALLOWS' CP 9.90 
SQUARED MULTIPLE CORRELATION Eons 
MULTIPLE CORRELATION 98642 
ADJUSTED SQUARED MULT. CORR. .95503 
RESIDUAL MEAN SQUARE 819596.423594 
STANDARD ERROR OF ESTIMATE 905. 315649 
P-STATISTIC 54.09 
NUMERATOR DEG. OF FREEDOM g 
DENOMINATOR DEG. OF FREEDOM 12 
VARIABLE |REGRESSION | STANDARD {| STD } T= 
NUMBER | COEPFICIENT| ERROR [COEFF | STATISTIC | 
INTERCEPT | 143857. | 7951.28] 33.696] 18.09] 
X23 | <-2. 20757} .670150| -. 249] - 3.29] 
v27 | -578.088] 57.2033] -.585| -10.11] 
V13L1 | -10.7634] 1.41964, -.457] -7.58| 
V16L2 | -.542099| 0602945, -.536] -8.99| 
v5L1 .785076| MB Sii2\ . 381] 6.10] 
V23L1 | -3. 85705] 6667357, -.485] -5.78| 
#V 101 1 -1714.29] 441.478] -.251| - 3.88) 
V25L1 .167481| . 0581434 { S482 Dees 
i 
AVERAGE RESIDUAL .0000 
RESIDUAL MEAN SQUARE 819596 .42359359 
AVERAGE DSLETED RESIDUAL 28.9325 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 1169631.61528166 
SERIAL CORRELATION - .2952 
DURBIN-WATSON STATISTIC 2.5432 


* ¥101 = v11/V12 


ag 











V7 « V17--Percent Demands for RO Items 


MALLOWS* CP 7.00 

SQUARED MULTIPLE CORRELATION Maclens!s) 

MULTIPLE CORRELATION 98455 

ADJUSTED SQUARED MULT. CORR. ~ 95649 

RESIDUAL MEAN SQUARE 1.483149 

STANDARD ERROR OF ESTIMATE 1.217842 

meolariIstic 74.28 

NUMERATOR DEG. OF FREEDOM 6 

DENOMINATOR DEG. OF FREEDOM 14 

VARIABLE |REGRESSION | STANDARD | STD { 5 is | 

NUMBER | COEFFICIENT | ERROR (COLEF L.STALoSLEe | 

INTERCEPT | 139.953 12.5648] 23.970 T1.74{ 
v1 | 2912452| slezou Al Seg sci) 7.45 | 
V2 | ~.994049]| ©120470| =a od | = Carz | 
V10L3 |] ~.00147595] -00 0158070] =o 1 | =9,54 | 
V27 | =~ sD) Oto 007 1230] -.428| = ed) | 
VI2L2 |} .00216739| - 00 0602573] 720) | 3.60 | 
V3 1L3 1] -.00360191| ~-090101898 | =sliod | 3.53 | 

I ee en eee ____ | 

AVERAGE RESIDUAL ~0000 

RESIDUAL MEAN SQUARE 1.48314007 

AVERAGE DELETED RESIDUAL eo OE 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 2. 63340180 

SERIAL CORRELATION 21194 

DURBIN-WATSON STATISTIC 1.7186 


OS i i a a A i A A a i a a a ae ane ca a ae SE Ge Ga) GS Sa PGs D> a aw ee ce Oe a coe Gs es ee ee eee ee Se es 


100 











18. Vi8--Nunber of Backoriers 








PeeLLOWS' CP IIA is 

SQUARED MULTIPLE CORRELATION Asie) || 43. 

MULTIPLE CORRELATION 94406 

ADJUSTED SQUARED MOLT. CORR. ~85500 

RESIDUAL MEAN SQUARE 217389.019667 

STANDARD ERROR OF ESTIMATE 466.249954 

Best ALISTIC 24.59 

NUMERATOR DEG. OF FREEDOM 5 

DENOMINATOR DEG. OF FREEDOM LPs. 

VARIABLE [REGRESSION | STANDARD | STD i bias i 
NUMBER eObrri CLENT| ERROR peC tr. eStats e | 

INTERCEPT j 24839. 8| 1955.03{ 20.287] 12.71] 
V27L1 { =22 39504 34 24.744 3] = oon | =e | 

* V104 i 10.0056] 1. 156984 544 | 3) (oe)! 

**xV57 i 768.614] 179.022} - 386 | 4.29 | 
V11L3 | =~, lod stad 0541717] sacl? | =72 oot 
Mie 2 | 290.173 117.747 sae SH | ae 46 | 

a eg 

AVERAGE RESIDUAL - 0000 

RESIDUAL MEAN SQUARE 217389 .01966686 

AVERAGE DELETED RESIDUAL =4a2.01749 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 929277. 135607500 

SERIAL CORRELATION Ss eS 

DURBIN-WATSON STATISTIC lees 76 

* V1I0&8 = VIS/V30L2 

meeevo? = V2L1/V30 
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19. V19--Number_of NSN's with an RO Regquirenent 


But Not _on_ Order 


PALLOWS' CP 1.60 
SQUARED MULTIPLE CORRELATION S020 5 
MULTIPLE CORRELATION Be) 7410) ae 
ADJUSTED SQUARED MULT. CORR. 261489 
RESIDUAL MEAN SQUARE 4606085 .503993 
STANDARD ERROR OF ESTIMATE 2146.179280 
Reon ALTISTIC 11.64 
NUMERATOR DEG. OF FREEDOM 3 
DENOMINATOR DEG. OF FREEDOM 17 
VARIABLE {REGRESSION | STANDARD | STD ie 
NUMBER PeOEPrICLENT| ERROR (PEGE Stars | 
PeLekCEPT | 56035421 4837.87] 10.420 7.454 
V29L2 | = HU SSiay -407520{ =e | = 2d | 
* V¥109 { -1.09593] 462934 — 3683 | S20 | 
**xV99 i -4. 15124] miei oi Cian -.674{ -4.85 | 
a 
AVERAGE RESIDUAL ~9000 
RESIDUAL MEAN SQUARE 4606085 .50399326 
AVERAGE DELETED RESIDUAL Seat ieke ls, 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 5318726. 32430368 
SERIAL CORRELATION 3s | 3 WPA 
DURBIN-WATSON STATISTIC loge 7 


* ¥109 = V30 + ¥31 
** V99 = V5/V6 
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20. WV20--Dollar_Value_of NSN's_with_an_ RO 
Reguirement But Not on_Order 
MALLOWS' CP 4,32 
SQUARED MULTIPLE CORRELATION 98139 
MULTIPLE CORRELATION 99090 
MmeeuUSTED SQUARED MULT. CORR. 097585 
RESIDUAL MEAN SQUARE 37809 .698227 
STANDARD ERROR OF ESTIMATE 194.447161 
P-STATISTIC 162.61 
NUMERATOR DEG. OF FREEDOM 5 
DENOMINATOR DEG. OF FREEDOM 15 
VARIABLE |REGRESSION | STANDARD { STD | T- 
NUMBER NCOEPYTEGCLENT | ERROR VEO: F i SRALTESTEC 
INTERCEPT j 352.293} 703.463] . 282) 4530)! 
v19 l 112906] 00548657] . 889 | 20.53] 
moll (CO . 0374513] ~0115279} 21454] 3.25] 
v30 | -.128757{ - 0660902} -.080] -1.95j 
75L3 =| . 04 86285| . 0138582] SOSf 3.51] 
V26L3 {| 3 3=©- 23.0693] 10.1815] -1.09] -2.27] 
a 
AVERAGE RESIDUAL -.0000 
RESIDUAL MEAN SQUARE 37809 .69822727 
AVERAGE DELETED RESIDUAL -9.8965 


AVE. SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 
SERIAL CORRELATION a 

Seeeee—-WATSON STATISTIC 


D980). 9 0130857 
24548 
2.8412 


SSS SS a a > a> > aD ee > ED SP ae ee ee ee) —- am a a ee ce ee ce Se ee ce ee ee ee es 
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21. V21--Number_ of NSN's with 30 Day Usage 


MALLOWS! CP Sie 0.0 
SQUARED MULTIPLE CORRELATION PSO) Os 
MULTIPLE CORRELATION .99964 
ADJUSTED SQUARED MULT. CORR. oie 
RESIDUAL MEAN SQUARE 12004.450225 
STANDARD ERROR OF ESTIMATE 190 so645 22 
Seal ALLSTiIc Zotac | 
NUMERATOR DEG. OF FREEDOM 4 
DENOMINATOR DEG. OF FREEDOM 3 
VARIABLE [REGRESSION | STANDARD | STD | Ns { 
NUMBER CORP PECL ENT | ERROR PCOERF {TS PALeST TS st 
INTERCEPT | i7o2zeoo | 946.217) 5.336] 18.49, 
V26 { SA SUE) Gigs2 1621 = 2507) -41.69] 
V3 | - 356483 ONO | sao Nt 20.54] 
V4Li { 246.458{ 34 .9663{ - 103] Goa! 
v6 { Zoo. uot 36.1747| - O89 { 7.964 
V30L2 {| - 23118 8 - 0478039] cart 4. 84 | 
V31L2 | 22 1300 | - 0929004, =.029 | = 2.904 
VI8L1 | -0746693| 9226422] -028 | 3.30 {| 
a 
AVERAGE RESIDUAL SLO SHG, 
RESIDUAL MEAN SQUARE 12004.45022454 
AVERAGE DELETED RESIDUAL 10.3959 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 21786.14478802 
SERIAL CORRELATION =~. 0564 
DURBIN-WATSON STATISTIC 2.0941 
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eZee cn UOlnare wales or NSN's_on Hand Over _20 
+_ERQ 
MALLOWS' CP BHi5 1 
SQUARED MULTIPLE CORRELATION ~98174 
MULTIPLE CORRELATION . 99083 
ADJUSTED SQUARED MULT. CORR. .97191 
RESIDUAL MEAN SQUARE POTS 5 
STANDARD ERROR OF ESTIMATE . 165513 
F-STATISTIC 99.37 
NUMERATOR DEG. OF FREEDOM 7 
DENOMINATOR DEG. OF FREEDOM 13 
VARIABLE |REGRESSION | STANDARD {| STD f T- 
NUMBER | COEFFICIENT | ERROR | COEFF PeSTATESTIES | 
INTERCEPT { -.467608| -743773] 2.473} -.63} 
v21 { .000188051| .0000170698] ~625 4 11.02] 
*V98 {-.000599290] 0000849237] -.5094 -7.06| 
¥10 [| ~.000111388| 0000186 88 3] . 266] 5.96] 
**x¥109 | .000247601] 0000430743] . 264] 5.754 
V9L1 0216771] 00980525] . 133] I Ot 
VI14L2 = {| -. 003798904 00131607] -.1144 -2.39] 
V3L1 | 00002 88872] 0000192129] nome Pier 
gS al rrr | 
AVERAGE RESIDUAL 0000 
RESIDUAL MEAN SQUARE 02739467 
AVERAGE DELETED RESIDUAL O13 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) ~0774795 1 
SERIAL CORRELATION -.3047 
DURBIN-WATSON STATISTIC 2.2842 


** V109 = V30 + V31 
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225) VZ3-—-Num ber or NSN 's With 30 Day Usage 


MALLOWS® CP Deals 
SQUARED MULTIPLE CORRELATION .91875 
MULTIPLE CORRELATION . 95852 
ADJUSTED SQUARED MULT. CORR. . 86459 
RESIDUAL MEAN SQUARE 31317.449791 
STANDARD ERROR OF ESTIMATE 176.967369 
P-STATISTIC 16.96 
NUMERATOR DEG. OF FREEDOM g 
DENOMINATOR DEG. OF FREEDOM 12 
VARIABLE {REGRESSION | STANDARD | STD | T- 
NUMBER | COEPPICIENTY ERROR {COEFF | STATISTIC | 
INTERCEPT | 3186.64] 1837.97] 6.626] 1.731 
W23L1 (| .548587] .10795 3] yon 5.08] 
* V107 ' .210918] . 03441625 . 6604 6.13] 
V18L1 | -.129389{ .0381725]  -.3321 -3.39} 
V2L2 | 22.1545] 13.3146| .178} 1.60] 
acs | -.310327] .164314{ -.195} ~1.89 1 
V5L3 |  .0668828| .0239540| 325} ak 
V31L2 | <-.3767104 .149538{ -.269| -2.52| 
fone Cl] 232279) 164040) -. 1634 -1.61| 
nnn oe | 
AVERAGE RESIDUAL .0000 
RESIDUAL MEAN SQUARE 31317.44979051 
AVERAGE DELETED RESIDUAL : 34.3273 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 97723.61223852 
SERIAL CORRELATION -. 1603 
DURBIN-WATSON STATISTIC 2.3078 


* ¥107 = v21/¥22 
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24. V24--Doll 


MALLOWS* CP 8.01 


fe 
Ir 
i< 
( 
ao 
cc 
Io 
O 
mh 
(= 
Ww 


SQUARED MULTIPLE CORRELATION 795542 

MULTIPLE CORRELATION 5 Sle) SS) 

ADJUSTED SQUARED MULT. CORK. ooo 

RESIDUAL MEAN SQUARE ~026098 

STANDARD ERROR OF ESTIMATE - 161548 

me oLALISTIC SiS) o 4h 

NUMERATOR DEG. OF FREEDOM 8 
DENOMINATOR DEG. OF FREEDOM eZ 

VARIABLE [REGRESSION | STANDARD | STD i Eo ; 
NUMBER (COEP FICIENT] ERROR (CORBET | EAE TSE | 
INTERCEPT | 1. 3448 3| - 583566 | 2.064| 2.30] 

*V111 f .000225756| ~0000765169| oc | 2.95; 
V11L2 j-.9002 26155} -0000235459] ~.742| -9.60| 
V14L2 \ 0122807] - 0015889 3} -958| no 3 | 
V6L2 409747] 0746752 ~658{ 5.49] 
V28L1 | .000306717] ~-000045308 2] 252) Gel 
V16L2 [-.000041351| ~-0000115364] =.205| = Sero0 | 
VoL1 =~ s214396| - 0822456 Seo | ~3.34| 
v18 {-.000100363 | -0000405766| =o | = ar | 

I ag 
AVERAGE RESIDUAL - 0000 

RESIDUAL MEAN SQUARE eUZ OUI 3 1 

AVERAGE DELETED RESIDUAL - 1070 

AVERAGE SQUARED DELETED RESIDUAL 

(PREDICTION MEAN SQUARE) ~ 30069624 

SERIAL CORRELATION eld 2 
DURDLN-WATSON STATISTIC 2.1487 


*VI11 = V30L1 - V31L1 
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Ps V¥25--Warenouse Issue Confiras 


—_— a ee oe SE a a ee es ee ee a ea ee Se eS a 


MALLOWS! CP Sat 
SQUARED MULTIPLE CORRELATION 90134 
MULTIPLE CORRELATION Pes ti Si Sie) 
ADJUSTED SQUARED MULT. CORR. - 85906 
RESIDUAL MEAN SQUARE 3021321.7936490 
STANDARD ERROR OF ESTIMATE 1738.194983 
meocALLISTIC Poi at 
NUMERATOR DEG. OF FREEDOM 6 
DENOMINATOR DEG. OF FREEDOM 14 
VARIABLE {REGRESSION | STANDARD | STD | Es. i 
NUMBER | COEFFICIENT] ERROR (EG EEY [i voLATESTEe. | 
Pe ERCEPT | ~17625. 1| W266. 3 |. 6=3.807] Siliedl| 
V16L3 { -431501| ~ 106779] - 389} 4.04 | 
V18 [ 1.90219] ~ 349946 | ~ 903 5.44 | 
V27 i 376.034 WWD. o207 ~351{ ER Syo)/ 
¥V13L1 i ell os) Stele 2.60320 -— 2454 | “4.45| 
V18L3 | lef07 556i -41804 3 | 5 43) 5, | 2257 | 
V5 { Tet OSU | meee | =e oe | = Neo | 
ee ee a 
AVERAGE RESIDUAL oy ONS AENG 
RESIDUAL MEAN SQUARE 3021321.798039388 
AVERAGE DELETED RESIDUAL 145.2117 
AVERAGE SQUARED DELETED RESIDUAL 
(SREDICTION MEAN SQUARS) 33265765 713525954 1 
SERIAL CORRELATION = enenes.o 
DURBIN-WATSON STATISTIC 2.0068 


DD EP oP aE SE > a ee oe cp ome Oy om EP oS SD oe OS) ee ce ee ge eee ee SE ee 
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26. V26—--Percent Total NSN's on Hand Which Have 


= > == ae ee coc ee se ee ee ee SS eee eS 


an_RO 
MALLOWS* CP 7200 
SQUARED MULTIPLE CORRELATION . 99829 
MULTIPLE CORRELATION ~99915 
ADJUSTED SQUARED MULT. CORR. -997556 
RESIDUAL MEAN SQUARE - 160697 
STANDARD ERROR OF ESTIMATE - 400871 
BeoLATISTIC 1364.43 
NUMERATOR DEG. OF FREEDOM 6 
DENOMINATOR DEG. OF FREEDOM 14 
VARIABLE {REGRESSION | STANDARD ] Sabo ! T= | 
NUMBER | COEFFICIENT ERROR (COR er | STALE SLs: | 
INTERCEPT | 67.5050] 4.25881] 8.316] 15.85] 
we 1 { -.00234822| 0000467728] - .950| -50.20/ 
V7 | 00130094 -0000595198 | ~272| 21.86] 
V8L1 i ~795976] 149408] ~ 198] ee oe 
V2L3 | - 08526290 -9267829} Ogey | 3. 18! 
V5L5 {f .000173 932! -0000518695] O47] 3235-1 
V23 1-.000547316] -0900201415]| = 032] es ol 
Deen et 
AVERAGE RESIDUAL -0000 
RESIDUAL MEAN SQUARE - 16009721 
AVERAGE DELETED RESIDUAL ,O07 es 
AVERAGE SQUARED DELETED RESIDUAL 23446216 
(PREDICTION MEAN SQUARE) -. 1607 
SERIAL CORRELATION Zaza 


DURBSIN-WATSON STATISTIC 


a SS ee Se ee ee ee ce ee ee a <a 
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goa Deere ir Or tire TOta} Value of NSN*s_on 


Hand Which Have_an_R0O 


MALLOWS' CP 4.06 

SQUARED MULTIPLE CORRELATION . 87199 

MULTIPLE CORRELATION 93375 

ADJUSTED SQUARED MULT. CORR. . 82919 

RESIDUAL MEAN SQUARE 2 (eae 

STANDARD ERROR OF ESTIMATE 1.784725 

F-STATISTIC 29.42 

NUMERATOR DEG. OF FREEDOM 5 

DENOMINATOR DEG. OF FREEDOM 15 

VARIABLE |REGRESSION | STANDARD { STD | T- 

NUMBER | COEFFICIENT| ERROR |COEPP | STATISTIC | 

INTERCEPT | 93.6388] 14.9675, 21.684] 6.26 | 
v20 | -.00162900| .000813371] - .204] -2.00] 
v5 [| .00145372] .000276476 | 653] 5.26 | 

*V90 | -29.8534] 7.69101] - .454{ -3.88| 
v3 [-.000819186| .000169731{ - .508} -4.33| 
V9L3 | -.348726| 0969697,  -.4134 -3.60| 

eee seme rie 2 ee a we 

AVERAGE RESIDUAL 0000 

RESIDUAL MEAN SQUARE 3. 18524243 

AVERAGE DELETED RESIDUAL -.0229 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 3.56759904 

SERIAL CORRELATION = oa 

DURBIN-WATSON STATISTIC 1.9893 


aS SE ee De ee SE ee ee: ee ee ee ee ee eee ee cs cc cms ng ee a ee 


* ¥90 = V2L3/V31L3 
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28. V28--Regular_and Hot Item Backorders Released 

MALLOWS' CP 6.11 

SQUARED MULTIPLE CORRELATION 95844 

MULTIPLE CORRELATION ~ 97900 

ADJUSTED SQUARED MULT. CORR. . 93607 

RESIDUAL MEAN SQUARE 99300.469606 

STANDARD ERROR OF ESTIMATE BS. vlog 70 

P= OLATISTIC 42.83 

NUMERATOR DEG. OF FREEDOM : 7 

DENOMINATOR DEG. OF FREEDOS 13 

VARIABLE {f{REGRESSION | STANDARD | STD ( i ( 

NUMBER (GOSBErFICEENT |! ERROR {| COEFF PWSTAPESTIC 4 

iL enCEPT | 9274.22] 1733455 | 7.442] 5.35] 
V2L1 } -381.7164 31.0460, -1.186] -12.30| 
V1L1 416.795| 30.0625] 1.498 13.86} 
V31L1 1.71185] - 243729] 4634 7.024 
V16 .185293{ . 0228301} 635 8.12] 
v18 1 25504074 .0706189, -.541f ~7.97] 
V28L3 | 244920] . 0660787} . 2204 Bera 
v1 { 67.2197] 20.5138, -.254f -3.28| 

a 

AVERAGE RESIDUAL 0000 

RESIDUAL MEAN SQUARE 99300.46960555 

AVERAGE DELETED RESIDUAL 43.1228 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 183358 .47274424 

SERIAL CORRELATION -~,O0744 

DURBIN-WATSON STATISTIC 2.0507 


ee DS ED SS ee ee ee DS De Se ce ee es mc ee ee ee a ee a 





Zo 


MALLOWS! 


Woe vedUuULar wands} OLr [tem Backorders 


Established 


Cr 


SQUARED MULTIPLE CORRELATION 


MULTIPLE 
ADJUSTED 
RESIDUAL 
STANDARD 
BeoralLSt 
NUMERATOR 


CORRELATION 
SQUARED MOLT. CORR. 
MEAN SQUARE 
ERROR OF ESTIMATE 
LG 

DEG. OF FREEDOM 


DENOMINATOR DEG. OF FREEDOM 


11.09 

Pis)s) Scere, 
299720 

53 Saidei? 
24324. 142246 
155. 961990 


VARIABLE 
NUMBER 


[REGRESSION | 
| COEFFICIENT | 


a CE CE EE GED <a ee ee ee ee ce Se a em Sm ee =e 


INTERCEPT 
V26L1 
v2 
V16 
V7L3 
v13 
at 1 
V2L1 
V1L1 
V29L2 
V16L3 


AVERAGE R 
RESIDUAL 
AVERAGE D 


25460. 5] 
i =U 25 
[ -264,662| 
- 263048 
| 2221060 
=2700 959 | 
| -.359601| 
Sue (ees T | 
f -146. 221] 
| eee 3 | 
fe = 0361174] 


ESIDUAL 
MEAN SQUARE 
ELETED RESIDUAL 


26301 
10 
19 
STANDARD | STD pas 
ERROR COEFF (owen) borers 
2123.96| 14.966 | 11.96{ 
6.97141 -. 184] -6.07T| 
171.3641] -.640| =2 oes 
- 0104603 660] Pa) |S) | 
20457517 ee Te 4.83 | 
2294625 =. 2010 | =G. 2.21! 
~ 0383247 ma 2 | =Ses0 
16.9365] - 309 | 8.02 | 
16.2073 = 30) | =J20 2 | 
~ 0437317] s oT 5.09] 
0119469] -,089| = Sale | 
0090 
24324. 1714224575 
12. 1606 


AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 


SERIAL CO 


RRELATION 


DURBIN-WATSON STATISTIC 


40923.24922145 
en elers 
2.2059 
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30. V¥30--AOA Dollar_Value 


MALLOWS' CP Oe) 4 

SQUARED MULTIPLE CORRELATION ~ 96942 

MULTIPLE CORRELATION ~ 98459 

ADJUSTED SQUARED MULT. CORR. Be 5) oo a4 

RESIDUAL MEAN SQUARE Z2ONO UUs 824 

STANDARD ERROR OF ESTIMATE 161.583080 

PeonAtLLSTiIC 73.98 

NOMERATOR DEG. OF FREEDOM 6 

DENOMINATOR DEG. OF FREEDOM 14 

VARIABLE {REGRESSION | STANDARD { STD [ te | 

NUMBER {| COEFFICIENT] ERROR [GOErr | SPAT EST Re | 

INTERCEPT | 3699552 | 780.1034 4.682 | 4.64 | 
V12 [ -697306| - 0638353] 2729 10.92 | 
V12L1 | Hel oi dct 0642865 so NST ila Vest 

* ¥120 [ =i 20] 108959 | =a 1. =6-.2 3,1] 
¥v11 { - 131346| ~90223416| 2560 S 5 Bie) | 

“xx V108 Pee ae Oo 1516) 29227252; -.295| -4&.28| 
V7L1 menlg2 330 { ~90293969] = 55/3. | -~3.48 

ee at ES ee ae | 

AVERAGE RESIDUAL =, 00100 

RESIDUAL MEAN SQUARE 26109.09182087 

AVERAGE DELETED RESIDUAL =a 627 

AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 34618.27506 847 

SERIAL CORRELATION 5 ald) ie 

DURBIN-WATSON STATISTIC PI Oeil | 





* W120 = V2L3/V¥31L2/V30L1 
** V108 = V23/V24 
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31. V31--A3A Dollar Value 


MALLOWS' CP 7.00 
SQUARED MULTIPLE CORRELATION . 96100 
MULTIPLE CORRELATION . 98031 
ADJUSTED SQUARED MULT. CORR. . 94428 
RESIDUAL MEAN SQUARE 8956.298228 
STANDARD ERROR OF ESTIMATE 94.637721 
F-STATISTIC 57.49 
NUMERATOR DEG. CF FREEDOM 6 
DENOMINATOR DEG. OF FREEDOM 14 
VARIABLE |REGRESSION | STANDARD | STD | T= 
NUMBER | COEFFICIENT] ERROR feceen. PSTATISTIC ¢ 
INTERCEPT | 4343.76] 776.630} 10.834] 5.59] 
v7 | -.114863{ . 0168075} -.486| -6.83} 
V32 114.582| 8.17176] . 936 | 14.02] 
* V53 | - 394.396] 4.6577, —.543} -8.83} 
V7L3 | —.0972461} .0252611{ —.293{ ~3.85| 
sb. 6} .7047104 .125038| . 338} 5.64] 
V30L3 {| #.0907402] . 0388288 | 21494 2.34 
l l i { 
tats ere een re | 
AVERAGE RESIDUAL .0000 
RESIDUAL MEAN SQUARE 8956. 29822823 
AVERAGE DELETED RESIDUAL -.4944 
AVERAGE SQUARED DELETED RESIDUAL 
(PREDICTION MEAN SQUARE) 12884 .80045932 
SERIAL CORRELATION -.2007 
DURBIN-WATSON STATISTIC 2.3848 


> ED a ee ee ee ee ee ee es ee ee ee ee eee ey cg OD ae as ee ee es 


*V¥53 = V2/¥30 





ee oUMMARY 

The equations presented on the preceding pages of this 
chapter are remarkable because of their high coefficient of 
determinaticn (squared multiple correlation) values. These 
values do not in themselves guarantee predictive power, but 
they do indicate how well the independent variables explain 
the variance in the dependent variables. It iS again 
pointed out that the data used were those obtained from the 
SASSY Management Unit and that they were left in their 
original states with the exception of the few linear 
transformations that are shown with the regression equations 
that used them. For example, vV101 is a linear 
transformation of Vii and V12; V101 = V11/V12. The data 
have been left to speak for themselves, and if an equation 
is not a good predictor, then it was because the data could 


not support a prediction. 
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¥. TESTING THE MODELS 


A. INTRODUCTION 

In Chapter IV, the models were introduced with the hopes 
that they might prove td be accurate enough to be useful. 
They are tested in this chapter against actual SASSY data 
from the first and second quarters of Fiscal Year 1981. At 
the time of this 4h Glan, only five months of FY 81 data 
were available, but they are adequate to show the predictive 
powers of the various models. Notice that in many cases, 
the models are asked to make predictions with data from 


outside their normal operating ranges, or they are asked to 


make out of range predictions from data within range. 


Be. EXTRAPOLATION 

To better show the frequent extrapolation, the "data 
base" means for each independent predictior variable and 
each dependent variable is shown at the bottom of the table 
of data used in prediction. Note the wide ranges even 
Within given variables. Some error is naturally introduced 
through round-off error.*3 These errors are best seen when 


43 This comment applies to the IOS Semaine and presentation of 
data as well as to the equations themselves. 
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comparing the dependent variables' data base means against 
the predictions of those variables from the data base means 
of the pradictor variables. With very few exceptions, the 
models provide nearly identical values. The user of the 
models is cautioned again that unless the predictor variable 
values come from within the joint region of the original 
data as described in Figure &JOINT, the confidence in the 


predictions is greatly diminished. 


The suggested method for determining whether a predictor 
variable is "stretching" the model or not is to see whether 
it is singly within the original range of that variable. 
This is but a rule-of-thumb as it is conceivable that, with 
the limited number of monthly data sets (24 months), the 
caution of having all variables within the original data's 
joint region, as per Figure 3, may not be met. Without 
resorting to the tedious task of going through z2ach of the 
Original data sets, it is just assumed that the models will 
be within range if the dependent variable and independent 
variables are between the smallest and largest values of the 
data base. For convenience, the range for each variable is 


shown in Table 3. 


Aa 





Table 3 
Range of Values of Data Base Variables 


eee | eee 


Peep tp) eLOns  [eentGH 





re. | | | 
Saul sas sel] ee | oo ee io) | 
V2 65.7 | 7959 Ree 5032 | 9624 
y3 24918 | 34367 |JVv19 | 3889 1 13739 
iva | u.5 (| 8.5 1y26 1 435 e319 | 
Hee | 202 | 20558 143) 1 7908 | they 
Ee i rh be 
ly 66.7 89.0 | v5u 1 15642 4 33305 |} 
1719 | 395 | 10810 | ¥ 26 i} 59.0 | 88.0 | 
v1 1933 | 9241 V27 | 66.0 80.0 
v12 | 1714 4765 {V28 201 6534 
vie} 32g | 338 1433 | 393g | 393) 
Wipe 205u00 4 i37135  1V¥31 4 Dt 61762 us 
V16 | 15221 | 31574 | | | | 


meee ROBUSTNESS OF THE MODELS 

AS seen in the various tests following, most models are 
quite robust except where the values of the predictor 
variables are small and the "standardized coefficients" for 
those variables are large. The model descriptions in 
Chapter IV show the standardized coefficients in addition to 
the regression coefficients. Those models, wherein the 
intercept value has a large standardized coefficient and the 
predictor variables have relatively small standardized 
coefficients, are comparatively insensitive 9 a given 
predictor variable being out of range. In evaluating the 
performance of a model, it is recommended that the errors in 


prediction be evaluated in light of the coefficient of 


118 





variation for the independent variable, the range of the 
independent variable and the Appendix 8B graphs of the data 
base. For example, when a given model predicts within 
thirty percent of the actual value, this may be considered a 
useful model if the variability and range for that variaole 
ace large and the model gives a "ball park" prediction 


otherwis2 not obtainable. 


Dee LESTS OF THE MODELS BY VARIABLE 

The predicted values in this section are compared with 
the actual values. The predictions are presented along with 
the data that were used in making the predictions. The 
purpose for showing so many tables and so much data is to 
give the reader confidence in the quality of the equations 
and their predictive power. Remember that the equations do 
not represent how things should be but rather how they have 
been in the past. Note the "4%" column to the right side of 
the predicted and actual values. The percentages shown are 
the differences between the predicted and the actual values 
expressed aS a percentage of the actual value. In other 
words, in the first case, the predicted value of V1 for 
October over-stated the actual value by 17.1% of the actual 
value. Because the individual predictions are subject to 


Candom error (normally distributed random error), the real 
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test of the equation is in seeing just how close a sample to 
the actual data sample it can generate. The statistics are 
are given for the five months data available and also for 
the 1st four months. Many of the funding decisions in the 
Marine Corps are made on the basis of periodic data. in 
many of the cases where the four month data differ 
significantly from the five month data, it is because the 
model was asked to predict outside of its range. To provide 
an instant view of how close to the data base means the 
independent variables' values are, the bottom line in each 
of the "Data Used in Predictions" blocks gives the data base 
mean for the individual variables. Using V1 as an example 
again, it can be seen that the February value of V11 is less 
than half of its data base mean. Other variables, such as 
V3 1, have more dramatic variances from their data base 
means. The February value of V30, used in predicting V31, 
is but 27 (in thousands) while the data base nean is 923 (in 
thousands) ; this kind of variance from the measure of 
central tendency of the data base mean for V30 is likely to 
push the model into very strange predictions. In this case, 
the model's prediction of -1.6 (in thousands) was very much 


off the actual value of 1042 (in thousands). The robustness 
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of the model can be seen in the fact that the predicted mean 


for the Ist Quarter was only 12.3% over the actual value. 


vat 





T 





~--------7------- 


ACTUAL 


Predicted 





eee, | 
PREDICTED 


i 
| 
| 
| 


| Mm AN 


ee’ 


| 
! 
| 
| 


V2 


. 
| 
| 
| 
| 
>... 


Vii 


~~ 6675 


r-- 


| 
| 
| 


V/7L1 


V29 


PNR S155) 


ee TABLAS) 


| 
| 
| 


ms) 
V2Z 


ean! | 


ale 2 


I 


WEANS j~ 27503 {~~ 27409 


| sons 
Ser 


Vi Data base mean 
V1 predicted from data base means 








ACTUAL 


----------7;—- 


PREDICT ED 





57) ee i 
Actual 


Predicted 


- 


OUR MONTHS 
OUR MONTHS 


VE MONTHS 
ig 
E 


MEANS FOR FIVE MONTHS 
D 2 
1 
D 1 





T 





V29 
oe GIGS 


r 


V28 


| 
| 
dels 
| 





em. cov5 


eS EES ae ee oo ee eee 


| 
| 
| 
: 


ie Se ED eee eee 


| 
: 
: 
| 


2 an ER a 
SD a 2 ae ee 


ane fe 
| 
| 
— 
ete, 


| 
| 
| 
— 


v31 
ay 
es 
9 
8 
0 
eae 


MONTH 
icra 
NOV 
DEC 
JAN 
FEB 
MEANS 


=D OS ea Se SE EE Ee 


2s 
: 
| 
| 
| 


TWh 
Qo 


+> 

e 8 
INN 
~~ 


V2 Data, base mean 
V2 predicted from data base means 


Ze 





ACTUAL 
Actual 


Predicted 


~-~~----—-p —--------7-- 


| 
| 
| 
| 


: 
| 
| 
| 
| 
| 


V2 
Tg 
71 
65 
63 
73 


4 
| 
a 


| 
| 
| 
| 


5 

8 

Z 

1 

1 
PAPAS S, 


pees 


V3 predicted from data base means 





V21 
0) 
6 
> 
6 
Z 
TW Se) 


V3 data base 


a 
ee 
Bee 
PES | 
|AERNS 


124 


mean 





a ae | 
ag 
| ig 
| | 


| 
| 
| 
| 


| °°} TF 


PREDICT ED 





1----—---- 


Actual 


ACTUAL 


Ng 
nd 
se 
of 
vf 


| 


; 
! 
| 


FOUR MONTHS 
FOUR MONTHS 


E MONTHS 
E MONTHS 


> > He 





Z> 





= 
cted from data base means 


ae 





base mean 


REINS 
aa 


a0 





V4 Da 
V4 Pre 








{ kr © { 
| |e ° i 
a) 
| oa q . soe | k- ese ee SS ae oe ee ee frees eres oe 
OUN\ow 
| pee fn | | | 
! } loozwmMar WN I ] | 
SO ee ae cee ae eer ene cone | | im i | | { 
miInNnOWWM | | i = | ! ' 
\ fee e ! pH ee ene oe (o> | I t i i ' 
] immNnNMNe 1 t INWME I { ] ! ] { ' ' 
| tt ' rmm—mMo. | | { | f | ' ' 
f se ft { oy toner | tS eee ae eee 
! " hes x \O mHoOooo & ! ! MAMA fh 
| a N fee eee feo —-M+aMO |e 
! | iv | m™ moorr fF | =m fNmost 19 
Lae ! | | Oo rN REeenee~ fH Pemswn fF 
en | <« fj ul it > | } (~~rm” MaAMmNnem FE 
| rArAM | | t t =| 1 | | t i> |] t> 
' nanos | _ SS Ol | | | ! | ' m 
1 YW foore | ld Monn | eH} I ! | j | ' ' 
Po NAANANN | 1 wv korn | ot Mmaros-+r bb | f Inm~omnm~ 
|e 4 { tr Oo MNom 1 HI iN tnoone le | tM rOADHON fe 
LL @&.) { l-d NON | Alhiwy khrmnan p tyke Mam Mm 
{ -a@ 3 iw If ] sr '_iwm-ititie a & | i's tr 
@ ae) = 
roe eae, | ali? | bet 7 
fa a ee ee | ! it t | ' t ' 1 
| P~AUMMe = 1 an a ee ee = { / ' t ! | 
fx] MOM | mOormnn fp INn™n—-0O Mm | 
fH MmMNANe™ | om | fewer feo J t DONHOsS te 1 
tuU NAMM 1 Yt = INMMHO M- I tim ronr~aste<— b | 
{ots | ' mw al ‘ced ™ | (ey peer m Ff 1 
A I ' tr tr? > N ! tM KNANMN FF | 
{ ] e414 an t t In | rd 
wer Ro I.) ae reat ie aan 
4 ! E4E4 att m~ANM Ww 2 \ omonrnme ff | 
a 2 0G ! NSN fe ! LOSPONN feo | 
roc aaa | ap 1 fan em) roe MmreDorm~ MN I Oo mane TN | 
| t =S=OO HW rowowon OO —- =— IN 1 
Dibibids = | fr. fey Iw RNS ef t | ie ! 
Fryfry frat, |~ fx fo \ 
| ! > Poe fN ! ! 
se near | HRHMW i j | 
BE Umm Py fuem pn a et ee ee pm me ee re 
© Fe ett I fee | nm | aes | nn | 
lozZzArnk | (% 9&4 e |} f= | e+ | = 
—— = Oro> f a= Wreouazm ia | 1 2 FeOzmM fe | 
Fr4 f23 fe 2} 1 oOo MWOMmdH mm | 1 oOo VWoHamM Fa 
A A it = O=AMrl mm 1 = WzZAhMey mM I 
ema 0 
Pm of Po 
RII 


means 
126 


V5 predicted from data base 


V5 Data base mean 





| 
| 
| 


fh 


| 
| 
| 
| 
| 


ACTUAL 


Co” 55 Se ns ees 
PREDICTED 


Ee ot 


g 
g 


OOP a aa 1 is 


NOV 
DEC 


| 
| 


T 


| 
val 
> | 
| 


I 
DS 25, 
=o 


T 
Y 
8 
6 


Actual 


ii om 
7 


r 
| 
13 
| 


21 


Predicted 
amma tas <a) 


“a Pw pn 
wae 
gag) $5.8 
so 

7 


| 
| 
| 


| 


-— 
| 
aoe ries 
| 


22 Se aa ESS Se a ee SS 





2s 
127 


ST 
| 
| 
| 
“30723 


| 





ma 675 


V6 Data base mean 





V6 Predicted from data base means 





% 


oa ae el 
ACTUAL 


Pe en D 


[-------— 


| 


rT 
S 


% 
ae 
-1 


= 
| 
| 


Predicted 
a 
1 


_ 


V1 
Z 
= 
uy 
2 
6 


| 
| 


V24 





rot od 
| \ | | 
| { | j 
| 1 [ | 
| 1 { ' 
I 1 ] ] 
{ ! ' ' 
_ 1 | 

Tee 4 
\ \ \ { 
| / | \ 
l { l \ 
{ | [ | 
| { I { 
j ] ' i 
nee a ee ee arene es mene 
( ! ! ' 
( \ | 1 
| ! 1 ] 
= 1 | 
1 t 1 ] 
q ' 1 ! 
}-—-= SS? QE=aGP Go SS ae SS eee 
[ ( l \ 
/ t ! ! 
! ! | ] 
! ! i | 

| { | 
| { 1 { 
I i | 
| ! ! t 
Fee re ee 
| Mmarmos hm i 
\ LINODONE Fe | 
Gs EtT™inNsaso be 
yin = 74) ' 
|(- | \ 
se) \ 
és | | 
{ ' 
rer mn | 
Ve i = | 
2 WreuzmM fx | 
10 Wohnen mm | 
|= OmAaArm& Pf I 


128 


mean 


2 Sc ae 
V7 Predicted from data base means 


V7 





| 
| 
| 


FY 
F 
a 
Ny 
F 


| 
| 


% 
ms 02 
16 


Actual 


lpreaicteal 
{ 
| 


V3012 
7 Seo 
45 
26 
8u 
20 
Br = Sey, 


---;- 
23 
21| 
34 | 
42 | 
an 

4 


V28L2 
g 
2 
5 
9 
uy 
Se es 


| 
| 


a. ee 
V18L2 
3620 
7960 
8859 
8021 
7907 


5 

9 

8 

0 

g 
7224 





G.8 

5) 47 

4.8 

Scul 

B) 6 7 
eo 


| 





ANS 


ae 





_ 
| 
- 


een ce eee eee Ee ew Se 


a. | a ee | 


| 


ep es Sa: ca Se 
LD See SS a 
SSD > SP a «= ab aE 


mre cree ene ene <n eomevenee 
i ee oorer: | 
a anc treet 
oe | | | 
oi 
ie | | 
| cr W— 
|} & = 
ae Kate UaMQ fat 





V8 predicted from data base means 


V8 Data base mean 


129 





ACTUAL 


PREDICTED 


pee eee 


| 


Actual 


—- 
7 


EES? eee GSE a SS 


Predicted 





=~ 


T 
| 
| 
| 
| 
| 


Onna | 
= fFMADO | 
ore = | | 
— | | 1 
~ | y t 
t | ' ( 

' ' ' 
ea 

6 ee e @© @ 














INE“ MOn” ke 
[- Mmnonm (fo 
tye Mowwoon & 
ta mm wo 
ea ie 
| > | 
( 1 | 
( { | t 
t{}——-— rE 
maon- Pr i 
NNOWN -F | 
mM NOMOO WN I 
wy Moron Fr 
a | 
= | 
| sia 
| rn | 
ey | = | 
= WMreuzm ila | 
O WwomMeh if | 


kiss Oz Ary FS ft 


ae 0 Co SE ee ee SS 


. 
. 
| 
| 
| 
| 


_ = ss se I ae a ew 
2 a a Gee SE ee 


ee SE gee EE eo A ee 


ee wD a Ss ees Se Se 
__ = an a GP a oe 


———_— 
| 
: 
tein acs 
ae 


eof lf =| | 


| 





Bes 


is 5) 





V9 Data base mean 


V9 predicted from data base means 





| 


ACTUAL 


! t 
fo | 
| | 6 | Bess P| | 
| ] rN EMNMMON FF I 
| | | | 4 | { | 
| 1 | | s+ | l | 
| we eee ee | ( t | 
( N-—-HOre | [ p> | t t ' 
1 lounmca 1 ( t t | | 
a INOOAs | ae. pea aaa aT aaa aman 
NON OMNO 
See . ee ea | { | 
; + | -—- borsn fo | 1 ' i 
1 oO | 1 4 insinown In } | ‘ ! 
} —« t= | | { | \ 
1 t {1} > | | ! { 1 | 
| ~-—~ —- —- — —- —- —— 1 { t 1 | 1 1 
1d INDDN 1 1 | | | 1 | 
typ Newer | wl | Eosrnon b i! ' t ' 
ko MANWMN 1 a leo ee le. | | t | 
1 -et | 1 alt - iInnmnmMoaam ro | 1 t ' 
Ha 1 t aes loOwomm™o me | ! 
~N 
ae | afte { {| 
tf a | 1 11 | | 1 i ( \ 
—~—-— = -—- — — ae ' | t t { ] 
Poros fo | FOMOWN ho 
ai I fe ee e te | | to eo © o fe 
nw es Mmowworm mo | 1 J |} ( 
[8 6} we DI oO | | (as | | 
a So aa ' aes | { 
a ec} | ( > | 1 
VNOO et 1 ! | t i t 
4H al | INS MO kf I | INDio-m M 
me AG AG ! IMINCONIM KO |} KOonNna mM 
QOnpDp | & MmMomnon rr i NY BROne kb 
sBOO qa MWorewmM bo — Moron i 
te, fe fess { | | ren) a = | 
fr} fx] = | | i | = 
ft > B44 > | | > | | 
HHNW t 
re kn 1 jm i kn I 
om °M& °e 1& | = | 1 e& | f= | 
o-o- 12 Brevuazm «KK | 12 WMPeoazm ic | 
Pry Fr} Fey fr} lo MoM m I 1 O VORA I? | 
A A i= Oz@zArhu me I 3 IOZzAMRMH Mm 1 
m oH 
casa 
he ihe 


M 
S 
M 
S 


131 


Q Data base mean 
0 predicted from data base means 


V1 
v1 





ACTUAL 


PREDICT ED 


ea 


| 
| 
| 
| 


4 
g 


Gergury Si 


a a GSP ap Gap «i a 


T 
( 
| 
| 


ne a ee ee ee 


[ 


Predicted 


Actual 





Tt 

6 

6 

6 

m 
ae 5! 1c | 





Bee 





EANS 


! 
EX 
= bpm 
oO Woman 
12 OzAnm te | 


en re ce een re oem 


ae SS ep SS ee aS eee 


| 
| 
} 
| 
| 


aaa n2 2-9 J 


jee SS SE Sc oe gee 


V10L3 
ae: 
S 
2 
Y 





| 
wWwron wm } 
1 —- ENDAND fo ! 
'wyNn- e/- ' 1 
ea | | t 
(i~ | i | 
| > | | | 
| i 
= = 
1 eS | m | 
ei | f= | 
1! = BrUuUszMmM ke | 
lo VMONAN fH I! 
| 3m OzAHMm tf | 
'-—— Sn Sa 





V11 predicted from data base neans 


V11 Data opase mean 


132 

















| ~~ WwW | 
f |» ° t 
| ' 
| eee a 
ae 
| ee ! Dey Seas | | 
i fA MaWnamM Ff I | j 
-—— — i [nm MeHnes & | | { 
j rr onNnm | | t fe MANNN \ i 
j feeeree | Je ea ee —— {pe | j j j t | 
| LINw iNew =I { prem | t | t | { ! i 
| | (— t fay losar | ‘ { t | | t j 
j se | : | ad Moos | me a ne ee }—_—--— — ee 
| { i 7 mM ss | mam wosr fo | { | \ 
Tl | | - | fo ee oo feo | | 
| | ho | t ~ Dono a i \ | \ \ 
f j | {| <« | \ {| 4 Wiwowor | | \ | \ 
pe rn ee ee \ | | ui an ft | \ | | { | 
| INNCDA? | j \ | =i l= | i y | \ | { 
DANOMm™ | ae ree ae ee ee ol | | i i | | | | 
yranrers | id Mano I ey I | ‘ | i { i 
1) secrt ' iv? EOHAOOD I ct NADMOD k& I j ' ! 
ie I eo toes 1 Hil | monmwo r | | i ! 
(hey 4 1 {f Af t al } low nnm-s> ts I | t 
{ < : ! { wo | = to NANME IN | | : \ 
@ Same 
a et ume eS | | | we | 
fe ae ee eee ja | | { { { i § i ! 
ees ELIA. _——— =I | t | | i t t 
to ee SS ee Se ee —— - we See 
| & UOT O | a i MNNOD LP | j FMAMoO Pp | 
1 trmMmn | amy t-—- fpoonom fr |! { te eee oe te f 
to t OY’ yA nener p | | rman in } 
1H ! MW «= Ss tt arm m ] $0 
| A | steel PD => | j | > 
{ & | { bE ze | od | { j { | { 
| c& \ oa) . j | ( { 
tm J t be REXS) oe \ { | | t { t 
| | f41k4 al | INMNOErEm Mm | MmArMoM Mm | 
eee | 0G 0G | lO SrONN IN NnNsaANOs - I 
tomamMmma | QOD t Nano mn | tdO.om =e fo } 
i, { SAHOO {orc { { mM howoowow fr 
D4 ba by | (4 fe, ~ | | j | & NANN . 
Bru fog fey Fey fr, fr} fz) > i J 
| | > Poe | | | | t 
j =eee & HrHmtw ) i i 
Kit Umm | fry fear }—-— ee So ee oe 
RIO Gl et i) fe Srey m | jm | kn | 
lOzAMR, | 4 eM] e i= j Ee | | & F p= 
b= enn Or Or @ FAreoamMm lx | | =a Shee M it 
Peg Fx} fry Fey 1 oOo VNORah Mm | | Oo Woah mM | 
aA 7 OmAML -F I Fics lOzANMR fe | 
ep) WwW) CSD ges SY EP ey EE Rey EY a 
on 0 
agQ at 2 
Mee 


133 


2 Data base mean 
2 predicted from data base means 


v1 
v1 





PREDICT SD 








predicteal Actual 
{ 
{ 
! 


| 


| 


VUUL2 
arias | 


| 
| 
| 
| 


: T 


iz V 


| 
| 
| 


134 


| 
| 
| 


ta bas 
V13 predicted from data base means 


V13 Da 





| 


36.6 | 


% 
——--=73 


| 
71| 
| 


% 


Actual 
5 Rr 23 es 


= SE a a GS 


ACTUAL 


~-~---—-7----------7--- 


Pai 2S) 


DATA _USED_IN_ PREDICTIONS 


SE] mE CSP Se SS eee ee 


Se | 


V1L3 

~ OU 
uy 
9) 
9 
7 


WOVrHes YN 





V2 
63 
73 
79 
68 
80 
UID 
V14 predicted from data base neans 





MONTH 
Oct 

O 

E 

A 

E 


| 


et qe ae 





5 
| 
| 


v3.5 


V14 Data base mean 





% 


ACTUAL 


-------—--;----------7-- 


PREDICTED 


T 





E MONTHS 

E MONTHS 
FIVE MONTHS 
FIVE MONTHS 


V 
V 
ah 
zh 


HHUWY 


=e eo “al ae OE eee oe 


oS ee a 


V24 


I-- 


wae SSR “Gee Oo ee et ee SE ee 


Sar EP oe Ee ee Se 


Wi 75.5 


136 


| 
| 
| 


V16L3 
Ri 20am 





V15 predicted from data base means 


V¥15 Data. base mean 








SS ES A eee S64 SS eee am 2 


¥16 Data base mean 





\ ‘~ wo ' 
| te » 4 
oO 
( | taal | fed fo) D | | | 
{ be MNINO 
——— eee | | f- prwmor LH | | | 
| mmunmw | { | ae wnowuoriwwo ~E | | | | 
t fe eo te o | t y Te) ANNAN FN | | 
i MANN w I fees mee te ee er ee [| > | t | ( { | 
' WHnNwo em i ( tre-e-1o | | ( ' | i | ' 
t on t+ ft ( Dbiomm | { ( ' ( ! | ( 
tne | | | 4+ towawm i |-— —--__— — —-— = Re ee 
| ec Krom { eee | | tn-oOonss ke 
Ss NON tn OMNNO N MmonwOs Ifo 
I | Ss | { sy Frefwro po | | A kt¥—-wom fo 
| | ' 0) 10 INDE~M p | ron RrNaAW & 
l ramor | j ‘ ' a | > | ro | | 
| HOM | Se ot | | ( | | | 
| 4 wviomr Go MOWD | ry | ! | \ f | | 
(Dd remMmen 1» tomse0o } Ur | lIoanoe Nm ' INNO@Osr MH 
(eo | ( lo NGse 31 Him Bermren~n WL I ' MmNOMm™M kK 
Icy | | tA ke = | m | wa lwoowrm win i ( mares ke 
(cc | | ak | ' oe ee ] ( In tramnan mM 
biota ~ 
a eee L wie | iS Bee | 
pee me ee me ta I t | 1 ( ' ( ( ( 
| a) Velearoataa) a a ne ate ns 
fz MUM | WCOCOOC0O p | I~MoOem LN 
(oe Mmmnwow I! at | bemene ts «fe | MNaoNmMNoO ™ 
iO he ( yim Moore fh | { — LMODmDmo fo 
(HH | | ww wi N Fern rf = f—Oremmnn = bo 
1 a ort tr >] t | { ( > | | 
| & I | He | | | | | | 
| oe | | mgs we as | 
WO Ex 
Le | Be = | MOLINE kN | | honmown ik 
ore | =A % INNO fFoOIOsarmMnN ~/- 
bomcama | OOnD» | lommn-st kb | | m= Poor menm pH 
\ \ FDOOQ MY HaASrMNM M- | wy mostsw mM 
Ft 4 a Dt | fry fr, tm ‘tice f | (MM rreeren FF 
Bg Fes Prey Fra fry fr] fz} { > in | { 
| nine ae i hget 
she ea HHMNYW t i 
RIO AJ et 1s | r—n | tee |) mn | 
Ozh | a eM e eI j= | | & | r= | 
e-—— O-o> | = BRrPuazm ik | | 2 He UsSM I | 
Pry Fx] Fey (2 | Oo WMNoOohah fF | | Oo WORH mW I 
Aa A SI PzaAnk fF I! (= IOZANRm Mm I 
a. oom, © 
Poff SO 1 ame] 
Fe] EY G4 
SINS) 


137 


V16 predicted from data base means 





| 
! 
| 
| 
| 











| 
l 
| 
| cone & | {| | 
Be | N DONO 
| ( 1 ANMrAMEm Fs | 1 ( 
ia ee 4 ! | 1s asain m | j | | 
MIAAMH™ | | | aa | ! ! 
] J o & e e i fe cnee eee? can ace ES Sua ] = | 1 i ' 
| min Ae | | AND | t 1 | 
| ve oa | 1 i lo e e | i] | | f de 
1 se | { fA MMNAN 1 pw eee oo = a, 
a aes et pee | a 1 | 
| j j | | TNonmm | \ | | 1 
ee ae eect , | Pa 
{a eee ee ee 
i e i e i =P eee "=" wap SP? eee 
Le INMOOr = 1 | co EMmMo | Fil | 1 1 ! ] Nest) 
|e reeerwor | Ko) ek oe ; 
lD> t ' §»P MmmMm ¢t Ol 1 Homnnana mM i ! 
|e I \ lIiornr & 1 Hot Mm wormow ft | 
io t t Il e-et | 1 ali A Mamoe tbo | 
| = 1 t | ‘o ae = Mam nat in i t 
- 
al ey aly | i ine i | 
me ee la | it fl ‘ { ; ! 
loorNnoO | bn ce = | | | { one ae 
a Oro | | Mammo IN ! ! : ! 
( be lbornrenrer | AI 1 fe eeee fe 
(ak t I t MONMADMO WM I! t i 
13 | ee ia freee F pt al 
fz] Be i > | | 
| | Se Ot | 7 | faa { | 1 ot 
ee ( / NERS Et | 1 | 1 1 t I 1 
4 Fics aI | bMNNonr | | poke e ‘ 
———— i > 1 04 j feeeee @ Lae) WOON | 
maomaa i Gao>> | Inm™=aranvo 0 | | eA 2 | 
| 1 SFOO —- EMOMWO IN |! ie 
Salaabe | fey fry | > | | | ty | | | 
ae ae | | 
ar} = Say SS ee ee CE MELD gn ES ee 
WoO hie jm | mn | 7 | kn | 
Ary fu (G of] e te | = | [se = | 
Salam | = ->URmM it | 
ee a me mn Oo7rOoO> | = FHPoU2zO kK | ¥ cy 
Fry Fx} fe, 29 | o VOhaH mm | lo MWowWadmy 
A fA 7 OzAmme mF I 3 wWOAzAaAnHkh fF | 
uv? Vv) OP QS SS) SED RR SS Ee ee 
7 ons 
at 2 att 
Freq E+ (2) E+ 


138 


V17 predicted from data base means 


V17 Data base mean 





ACTUAL 


~------—-7----------7- 


eae eL £D 


OGtpnt yt Oo Vale ws 1 
gy Ma 


e 


= 
8 


Actual 


| 
| 


MOANWN 


723 
371 
724 
428 


Predicted 


| 


> > HH 


-- — ete ee ED SS 
morrm 
| SONN R 
1 Oo NON® op) 
Lo te | 
> | | 
] | 1 
| 1 { 
| 1 { 
| eee 
Oto i> 
(c= Pe pees i 
1 4 OM ~mwo f 
tN | ' 
(> | | 
| 1 ' 
| y \ 
neney ese ea ee eee [= SE ee SE coo 
| DNWIMe & 
IAN NMworAO HH 
(wi asnon fo 
OQ 1 ne =— 1 
-m | | 
jon ' 
| | | 
<a t ' 
Ir NNW srO 
at | INMNOOM™ re 
MOMMMNWO ke 
to 
NINN ~ 
| 
1 


| 
| 


7 
| 
| 


LOMAMrM N 


| | 
| MMmnunn pp | 
MH EHAHOO LF I 

wy EK Oor Fr | 

re | 

— | ] | 

a | | | 

| 1 

enn a ae ee eee 
1 BE | mm 1 
e I rf | 

1 = fHPOozm |c« | 
1O WORKGH I | 
ZAM re | 


139 


V18 predicted from data base means 


¥18 Data base 





aaa 
| actual 


ACTUAL ! 


Predicted 


| 


1ST FOUR MONTHS 
1ST FOUR MONTHS 





FIVE MONTHS 


DEV. 
ANS FOR 
DEV. 


eyo FOR FIVE MONTHS 
D. 


5 ty] = 

4 Z 

0 7 

2 2 

2 4 

Boi a? oom | e270 


| lom~"am bo | 
| FrINNccn fe | 
NAN FMHOK—M fo 1 
wey Mmoanwwre M~- 
(an ~~ | 
N nm | 
= | kl 
| 
jee wee ee 
paola | km | 
ei | = | 
= Breuazamg lx | 
| O WORtH hf | 
Le ZBAmh, pf | 


x 


140 


Vi9 predicted from data base means 


V19 Data base mean 





% 


ACTUAL 


a 


REDICTED 


f 


¢ 


CCl, em 8a 
NOV 
DEC 
JAN, 


T 


amma (15) 
' 
1 
1 
1 


g 
= 
) 
2 
2 


towomu 


T- 
Actual | 
| 


2 
| 
| 
| 


Predicted 


; 
| 


FOUR MONTHS 
FOUR MONTHS 


E MONTHS 
E MONTHS 


>> HH 


| m 
I 
| 
! 


- 
: 


V26 


V2553 


ae oe es 
m | 


MNAAHMHO 
NunNIINW 


ary | 





Int iN e= co 
NOON 
Merten 
perm 
RNANS 
! 


mo 2tiag 


| 
| 
! 


ZoS 

34 3 

1200 

S27 

17 
eae: S| 


| 
| 





- 
uy 
1 
1 
6 
~ 21386 





| 
| 


g 
1 
1 
3 
9 
TTS S) 
V20 predicted from data base means 





| 
| 


V20 Data base mean 


\ 

ee 
WO ath 
10 = AM fy 


—_ 


MEANS 


| 





w= 
nog 
NIN 
mow) 
e 
O@ 
Wut) 
T= 


oe 


141 








| 


GE Eo Ge SS ap 2s oS = 


Cee ee | 
Actual 


Predicted 


| 


AS es 
(NOV, PY 8 
(DEC, 


ifolesy 


ee? SS Gl aie GE ee aS SS 


i a | 








| ee le SD pe a ee = Re eee 
| oyster al 
[ Oran wm i | | | 
[ xo) { t | [ ( | | 
I =< I [ | [ 1 [ | 
1 | i 4 I ' ' 1 
1 | j [ t 1 1 
1 1 t i | t ‘ 1 
ee em ae es ee ee fe ms a eee a ee 
\ kriostmm kr i t t i 1 
i] te eee eo Jo | \ ! | t 
1 -—- wor-oer- Wo | ] t 1 t 
(yl www | t 1 1 ! 1 
fw g 
— 1 | | | | | 
1 1 1 ( ( t 1 | 
' t t i 1 \ t t 
AMAA HH | i Dmoarro ff I 
| romscOdM NWN i t{— lwonnNow w 
1 Ne-OoOaAmM & | 1wyw MmMoocowm wm i 
rm rFmMaANwo LP | {| © ™~woOorao re if 
| Pallas ° Lrs=* 4 | | 
| uel | et | 
rt : | foal ty 
pee ee [oe (eee 
j ce | | MmaAros kn i 
] eee? e N LNOONG F- ( 
| Mmomomn mM i fy RrwMoston Pr i 
ro InnnMmMMmwMm Fr i it ht - | [ 
In | | | im | 1 | 
| > | l 
, ft 1 | | a 
i wm I mn | eal 22) 
| & I = | Ei | = 
| = Ber uUzmM fl | = ErPUuUazm ie 
| o Wome my | | O WORAhH mw I 
Bm wpOzaAMmm& FF I jalee O-z2Arty, km 





142 


V¥21 predicted from data base means 


YV21 Data base mean 





| 
| 








t mom © , 
> ' le 2 ( 
| ©O 
2. ae. ow a Ges ace 
rae) 
ee ee ee | 
| INCONG& mn | | i | 
a ———— i | ian ; | i ! 
| miuNNcCoc | | 1 | im | 1 t 1 t | 
} fe ce ec e | men ee ee 1 rf | ( | | | t 
| norm | ! LrONON 1 ] ' ' ( \ ] ] 
( rm OI t \ bo © « \ | ' ' ] ] ( ' 
tse tit t irre in wo ( | ne ee ee [me = me nee 
| wo t NEON fF | mama lo 
| = ( Seen r- | m=M+t0 ks 
| | | » | 1o =M™-NM FF | t(—- loNe-wos F&F 
| | | 1o | Ir MNoOFND HM I (HR permsw bP 
i] loONarN | 1 \ \ Be | | | i > | | 
| Jo ee e | me ere ane an ee ee Ol | ) t | | | 
lH bwnNnsuWw 1d moe-w | ry) | | \ t { | 
j od 1 1 } qd) je eee 1 fal fn ee se cr SS ee fem ee ee ee eee 
(i > ] | 4) kr oo | ©) ie | lostrmm™mwy in i ] momen in 
1 ee | ] tof ' et f Wats «tere> be J IN MWHROND F&F 
io | | Il da |} 1 AI | Mmr-On-=— fo |! PR EMMMAN F&F 
1a J ' ( - | 1 = ] = renee | ] | s+ | 1 
A Inne! 
_ edn | | ae | | esa | 
We Se ia | ( ie | ] ' ' ( | | 
Noms ose ae ame rere a nee =| ' | ! t 1 
a} ees @ @ | my =— eee Ges Sees ae Ce GED 
fz) O = at KAMAN EP I moana Mm | 
ey | ] at | rmorcOao nN i t fe ew eee fe f 
U | t my | IN-OFM ke I 1 —- lonocown rr | 
tH JI | VW wn TM FMAINO © 1 1 3 toworemeer fo | 
AQ | 1 tr a Di > MMNMMMNM M- I ec: | | 
e | | | Sal) 2 { | | ft | | { 
Os | ena { t | | | ( | { 
wy | ( MOO Et | ' ' ! | 1 ' ' 
| ( Fix ai 1 Innrawm p | ESA BSN lo | 
Sse —=— | 2 OG 0G ] fO™OrmO LH | ( NIANas fP 
tomacna I OOYpD | Porwon bl | '- inz~nwo fr | 
{ | BEOO “= FODNO MN |! I~ ft =e 1 
FH S44 bs ba Ps | fr, fru IN a To ke 1c ] ( | 
Bx, fr fry fra fey fx] fe) | > | | | | 
ecto. « | un t _ | | 
eles es | kn | a | mn | 
ZAR, | 4 ef e eH | = | e | = | 
pee a ee OFO- 12s Bpeuzm ik | = Cir-UzMm Kk | 
Pry fxd fey fz] 1 Oo WOMdh Fr I 1o Woah ff I 
A A 1m we=zanm fr 1 i= wozmanty ke | 
—™ eo © 
tA 
fq E+E 


143 


Z 
2 predicted from data base means 


V22 Data base mean 
V2 




















ie rmMMO ™-m | 
| ree ome eer a me ee \ | a foOorr a ' 
1 wont | | ' In | : 
] fe 2 e e | }— —--—- — — -— 11> | \ \ 
' Moone | t mormon ! ] 1 ' t 
' kom tte | ( Inin=c©a | ' " ' ' 
' sec lett t | a MMON 1 ee ee 
| | cd + | boacnro 2 | 
{a = —- MNNOWO 
| t 4 | | 2 lowoow MM | 
| | ] jee | | | oo ee ~ | 
INNOMD | | ( t =I 1 > | | | 
lLloatramnNoc | Sees ot | | ' | 
1 vA blortres | md bOm—iNo | Te i ‘ | 
| Ss) reece | tw mans | Cot | troON~DaeRnN WL I 
1g I ' romna | Ht I Ve eee el 1 
iw | ' Vert ke oe 1 OI n BRNanwM mr 
' a f ' Iw t ' wyIrn ft ' 1 
| | ! ie ( | row es | 
' tH | Ay i 
| a? Ve | ' | t t ' 
| INMORE | bem rot 
1a COND | or ces 
| —sor | ' DnAnm pp | 
{ Fe EIIMmMem™ | at ! moe-oe-wo mm | 
eer <———— ef Ht mr Moron w | 
fe j WW) uy 1 nN MONG NW | 
- | 4 wie & Pit > dh oe ool OS | 
His t A a a 
(cae 1 zz, t 
aus, ' NNOO Hy ' | 
—— oo tr 3 3 tt] pee ee = 
' ' Fak4 al t Lonnow In 
faa S| 2 0 | =—- POwsmn 
maccncd |! QODD Lae lownrmn- £1 
| | SEOO A masran m i 
Wifes Grsftatey | ada oan lt | , | 
=» es& & & & HHWW 
ee eat } | 
WOomleadh? | tr | m | 
OZARK | OK 0% qe | = | 
———— OF-Oo> 2 F>USM ke | 
Fra fq fey xy 1! o WoOoNeHh m i 
A A 1s OzAnrnm f= I 
w Ww ee alle 
= oD 
Pf ro 
hI FARE 
FIUISIW 


| 
{ 
| 
=: 
ae: 


VSL3 
~~ 27287 


r- 





a 
¥23 predicted from data base means 


¥23 Data base mean 
2 





| 


% 


ACTUAL 
ee eel Actual 


a 
[ 


Rept el ED 








eee 
fo ™ 
= om) 
: ~~ 2 
IN fooror Wl |} | | ; | 
! | a | ! i | | | | 
| | rw | f | ! ' | 
———- [ > | | | ! ! | { 
mNo-e | ! | ' ) ‘ ] ! { 
bo coe | | ! 1 j = ! 1 1 
| commen Ln | Mm—m~on M 
IN NHAONDO FF INNoOwnm fo 
| tw tEMMOMN FF I } oOo PFooNmmMad Fn 
! } js | ; ot {| — pooronr f- 
| um i= | \ ) ;> | | 
=i} > | ! ' ! | i 
——— oO} | i ' ( \ i i 
Erawrs | ey | | 1 ' } I 1 
| ® e® 8° ® t et fee are ae me ee a ee ee re Re rere rt ee ee eT 
Meas 1 Ul | Mammo Mm | ' ine-M=am fo 
| ! HHI in mMoanon Pf | 1 Poe co ee Je 
l ! Ar! A ManAowWno LP I 1 =— homoroa in 
/ ' ey ronmem™ Ee if or a | ' 
= \O 
| | al] = | | he | | 
\ ! 1 ' ' f j | i 
SP eee SS ee =t | 1 | } | 1 ) 
=) ee SO eg Se 1 en eS Ora 
—- NEerDazrOo WM | Inoerown 
ol!’ ww loonrn WN IAN MNOMMDO FF 
PHim- FNMAnNDo Pe 1 1 vA kte™wrw ho 
Wu) Zp) ee a = f ! ae KNOUIMM 1 
lagi eo. = > | t a— Weeem 
E4164 ! | ’ | ia | j 
we ax] i ' | 
MMmOO Ey | ! ' } | | I 
Salon at | Nmomor to | | aNoe © | 
2 1G OG 1_—- Moron WM c= Ozraayr pM | 
OCOopDp fos EFCIMNCO fo I yA NMDHAAO & I 
BOO Sie ta \ | oOo momsoom ts | 
fr, Fry im | } IN | } 
Fry fx > | | > | 
te > 4 E4 ' } ! | | { | 
HHUN { ' ! ! ' I 
es : kn | We | In | 
MM of E41 | fe | | & | j= | 
QO-o> | = FReozm ik | | = [Hroazm |x | 
Fey Fx] Fey f29 oO VWowWehy Hf I !o woe i | 
A A | 8 OzaAnm& fF | 1s woOzAMm& re I 
ems © 
BAKA 
Mee 


145 


V24 Data base mean 
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E. PERFORMANCE OF THE MODELS 

AS was shown in the preceding pages of this chapter, the 
performance of the models and their ability to predict 
varied considerably. A summary of their ability to predict 
is shown in tabular form in Table 4. From this table, it is 
Shown which models were consistent predictors. In those 
cases where the models did not make accurate enough 
predictions to be of use, a greater data base would have 
been useful in eliminating the problem of the models being 
asked to operate outside of their proper ranges. Note that 
Many of the models functioned quite well inspite of their 
independent variables being outside a plus-or-minus one 
standard deviation from their data base means. Note also 
maact all the modelis,except those for V3, V19, V20, and V25, 
were asked to make predicitions with the values of the 
independent variables or the dependent variables being nore 


than one standard deviation from th2 data base means. 
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Table 4& 
Predictive Performance of the Models 
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The remaining 8 models for the following variables should be 
considered unreliable with extreme range data and should not 
be used unless it can be shown that they are being asked to 
predict within their joiat ranges and are better predictors 
in the future than they are at the present: 


vii V13 V14 V16 V20 V28 V29 


The fact that some of the models developed hersin failed to 
measure up under real data tests does not mean that those 
variables they were to predict Cannot be predicted, but 
that the data used inthe data base did not support the 
making of accurate predictions. In other words, it just was 
not in the data. Future work in this area with a more 
extensive data base as future data becomes known and 


recorded for an effort such as this, would be expected to be 


productive. The limitations imposed by having only 24 sets 
Sf data, of which 3 sets were used to create lagged 
Variables, left only 20 total degress of freedon. Bees 


extremely easy under such circumstances of a less than 
voluminous data base to exceed the joint regions. O£ the 
models in the "don't use" list, all were stressed by values 
obviously outside their ranges or by values close to the 


edge. 
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VI. USING THE MODELS 


A. INTRODUCTION 

This chapter is presented to give the user of the models 
a set of general procedures for their use. Because of the 
complexity of SASSY and the many jobs in the SASSY 
Management and the General Account, it 1s recognized that no 
one set of equations will provide the information needed by 
all, and certainly the set of thirty-one equations would be 
beyond the needs of many. For example, the equations that 
would benefit the General Account Warehouse Manageer are 
considerably different from are those that would benefit an 
accounting clerk in the SASSY Management Unit. The 
Warehouse manager would like to have a handle on the 
receipts from due, the number of NSN's on hand, the number 
Of NSN*'s on hand with an RO, etc. Ha really has little need 
for the more esoteric variables as dollar value of NSN's 
With an RO requirement but not on order. His basic need 1s 
to Know how much he has to hold, in how many line items, and 
when and how much 1s coming in from dues. Because of the 
varying needs of the different users, it is not practical to 


attempt to cover all situations in this chapter. Instead, 
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it is appropriate tec discuss, in more general terms, the 
pitfalls and traps that can catch one unaware in the use of 


regression equations for prediction. 


B. USING LAGGED VARIABLES 

The ability to use lagged variables is a tremendous 
advantage for the values of the lagged variables are already 
known and do not have to be estimated. Note that some of 
the equations require almost no current values, whereas 
other require a mixture or almost all current values. In 
developing the equations, a real effort was made to use 
lagged variables to the maximum extent. Whenever possible, 
a preference was given to lagged variables for inclusion in 
the regression equations, even when they were not quite as 
good a predictors as current value variables. With lagged 
variables,it is possible to make projections ahead of time 
which serve to increase various planning horizons. In the 
cases where the equations also call for a current, that is 
non-lagged variable, the user of the equations is forced to 
estimate or predict the current values either with one of 
the other regression equations or through some first hand 
knowledge as to what the value will probably be. In this 
Manner, one could find himself uSing several equations to 


provide good input to the equation predicting the variable 


V3) 





Ste interest. With the more "normally feisepapurced"! 
variables, the user has the option of simulating the 
distribution with a normally distributed random number 
generator to get a feel for the probable range of the 
variable. A short cut to this method is to take the Table 1 
distributions and means and enter high and low values of the 
current variable into the regression equation for the 
variable of interest. A less radical approach would be to 
take a low value that was one standard deviation below the 
mean of the current variable and a high value that was one 
standard deviation above the mean. In the absence of any 
information about the current status of the SASSY Management 
Unit and the General Account, this approach seems to have 
merit. It is especially attractive in those cases where the 
relative impact of the current variable onthe dependent 
variable is small. This can be seen easily in the case of 
Meee ReLerring to the Chapter IV equation for V7, it is seen 
that the intercept has a relatively large impact on the 
dependent variable; it is more than eighteen times larger 
than the impact of Vi4u, V24 or V1, which are the current (or 
Straight) variables used in the equation. The dependent 
variable prediction error is not very sensitive to errors in 


prediction of Vi, for instance. Note that the standard 
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meee ror Vl is 23.9 which gives a lot o£ room for 
Beediction. Even an error of 10 percent in V1 would have a 
Small impact of only 144 NSN's with an RO on hand which is 
relatively small when compared with the data base 
distribution characteristics of mean = 22219, std. dev. = 
1941. By this process, the values of 58% t+ 4.7% and 58% 
-4.7% (53.3 and 62.7%) would be used to simulate the 
probable range of V1. This process would continue for V14 
and V24, and the result is alow anda high prediction 
coming out of the regression equation for V7. It is 
emphasized that any time there is operational information to 
Suggest a probable value for one of the required current 
Variables, then that probable value should be used instead 


of the one developed through the above process. 


For the user, the ideal situation jeeas be to have an 
equation which has as its independent variables only lagged 
variables; but this is seldom the situation. In the case of 
V8, only V22 is unknown and has a relatively small impact on 
the value of the dependent variable. In the cases of V9 and 
v10, all the variables are lagged, thus current data are not 


required in order for the user to make a prediction. 
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C. USING STRAIGHT VARIABLES 

Only one of the 31 models operates strictly on straight 
variables. The others ase only lagged variables or a 
combination of straight and lagged variables. The goal of 
being able to predict the next month's values without 
resorting exclusively to current data from that month has 
been met in most cases, It should be noted that in the one 
case of vid, the esefficientmeot determination was 
significantly lower than for the other regression equations. 
It also had a coefficient of variation in excess of .5 and 
was highly skewed and kurtotic. In other words, V14 is 
Minimally predictable. This is not an unexpected finding 
for one would not expect to be able to predict the value of 
Stock on order in excess of the economic retention quantity 
amount. This is the value of stock which should never have 
been ordered, and it is unlikely that such discrepancies 


Should ever occur in a predictable fashion. 


D. RELATIVE ERRORS 

The greater the impact (the greater the standardized 
coefficient) an independent predictor variable has on the 
predicted dependent variable, the more care is required in 
estimating its value. When the standardized coefficient is 


relatively low, even a poorly estimated value for an 
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independent variable may work reasonably well. In equations 
with few straight} variables and numerous lagged variables, 
much of the error introduced through an incorrect estimate 
of the straight variable will be offset by having concrete 
historical data for the lagged variables. The user should 
not be overly concerned with small errors in estimating the 
Beeaight predictor variables, but should make a special 
effort for accuracy when the straight variable in question 
appears to have a large impact on the dependent variable as 


evidenced by the standardized regression coefficient. 


E. MAKING DO WITH THE "BEST AVAILABLE INFORMATION" 

The new user of regression equations tends to become 
overly sensitive to not having the data he really would like 
to have in order to make an informed prediction. ia S 
worth emphasizing that there is no better information than 
the "best available" and that the user should not hold off 
Making a prediction just because he lacks the data he would 
ike . In such cases, it is recommended that the user 
attempt to simulate the range with a low and high value one 
Standard deviation from the mean. Very frequently, this 
Simulation will not be requirei for the user will be making 
his predictions half way through the month and will have a 


feel for the tempo and character of operations. Even if the 
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prediction is twenty or thirty percent off the actual value, 
it will have been of Significant value; the variability and 
apparent randomness of the SASSY relationships previously 


prevented even coming close to such a prediction. 


It has been emphasized repeatedly that the modeis 
require input that is within the range of the joint region 
of all the variables in a given equation, but until now, 
this keeping the model within range has not be2n discussed 
wart h the perspective of using the best available 
information. Note from the comments concerning the tests of 
the models in Chapter V. In more cases than not, oneor 
more of the dependent variables was out of range, or the 
actual value of the dependent variable was out of the range 
of the two years of data that went into building the nodel. 
Some of the models are more robust than others and continue 
to provide accurate predictions, but as was also shown, some 
of the predictions that result from stressing a given model 
beyond its joint region are not reliable at all. A general 
guideline is to recognize, when using extreme "best 
available information", that the answers should be checked 
against the answers called for in one's own judgement and 
knowledge of the situation. For example, a negative value 


predicted for V30 or V31 would not mean that the SASSY 
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Management Unit had given up or returned funds to the OPBUD 
holder, but that very little funds were being received fron 
the OPBUD holder. This was the case in the prediction of 
-420 (in thousands) for V30 for February, 1981. The actual 
value was only 27 (in thousands) which was very close to 
zero in comparison to the data base mean of 922 (in 


thousands). 


es HIERARCHY OF EQUATIONS FOR PREDICTION 

The initial objectives stated in Chapter II were to 
identify and quantify SASSY relationships faced by the SASSY 
Management Unit. This has been done with the set of thirty- 
one regression nodels. A major spin-off use of these 
equations lies in their predictive power. In the case where 
one wishes to predict the next mnonth's values for the 
equationsw, all that is required is to start by estimating 
the values of the non-lagged variables in equations that are 


relatively insensitive to errors in estimation. 


The technique used is that of letting the lagged 
variables do most of the work. Specifically, estimates are 
made first for those variables which have as their combine 
total, the smallest percentage of the sum of the standard 


coefficients for the equations given in Chapter III. It was 
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in this manner that the following hierarchy in Table 5 was 


developed. 


Table 5 
Hierarchy of Equations for Prediction 


= > a ae Ge coe cb oo -—D DD ae ae OS Ge a a ee anpe 42 ae 4 a aD a ae ee ee ee eee ee eee 


|variapte| One a esi coege| varisoiel x Potal Std ar | 
|S em eee 


| 
| i | 
V10 0 | v1 15 | 
| v24 | 3 {, v2 | 16 
V16 + V25 ! at 

| aii 3 | v30 | 13 
ie et | 
V27 6 | V29 | JaJ | 
et rr rn re 
| vio | 9 | vs | 36 | 
| V8 11 V15 54 
ee 
J} Vv23 14 | V22 68 | 
i as | 

As can be seen from Table 5, the impact of error in 


estimating the independent variables is relatively minor for 
Variables at the beginning of the hierarchy and relatively 
great at the end of the hierarchy. EQreinstanc®, for V1s 
mrenh 1S predicted by V27L1, Vi5/V¥30L2, V2L1/¥30, VtiL3 and 
WZ » the combined impact of a one standard deviation 
Variance in V15S/V30L2, V2L1I/V¥V30 and V22 is only 5% of the 
impact of a one standard deviation variance in all the 
predictor variables for V18. The advantage here lies in 
V27L1 and V11L3 being lagged variables and thus’ known 
quantities. Contrast this example using V18 with the v4 


equation where only one independent predictor variable is 
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unknown and has to be estimated. A one standard deviation 
Heartance amounts to 25% of the total impact of all the 
independent variables varied by a one standard deviation 
amount. Thus, it is obvious that 1f£ the vaines of the non- 
lagged variables are not known, they should be estimated 
Mmeest in the equation for ¥V1i8. Note that V1i8 is a predictor 


variable in the equations for V24, V25 and V28. 


G. AUDITING 

One of the OIC of the SASSY Management Unit's major 
problems is in knowing whether to believe his audits, his 
Wall-to-wall inventories and other determination of stock 
held procedures. The same proplen is true for the 
Comptroller, who is yet further removed from the scene of 
operations. The models contained herein provide a handy and 
quick way to audit the reports of stock held. When the 
reports are out of line with the projections that have been 
validated month after month, it is clear that there ina 
need for further investigation. One example night be the 
G@emlar value of all stock on hand. It only takes three 
variables, V22, V33 (a counting variable for the number of 
the period) and V18L2 for the Comptroller to obtain a feel 
for whether he should believe the reports of the value of 


stock held. The model for V4 can give the stock value 
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consistently within 10%, which in many supply systems is 
meny close to the tolerance level for wall-to-wall annual 
inventories. Another audit example, this time for the OIC 
of the SASSY Management Unit: When the OIC asks for the 
dollar value of stock on order (V¥12) he does not have to 
rely only on the report he gets, but with only 7 variables, 
determine himself what the cost of stock on order is within 
1%. The audit possibilities are almost limitless. With 
these models, the OIC of the SASSY Management Unit, has a 
very easy tool to use for checking the accuracy of his own 
reporting. The Comptroller providing funds to the SMU and 
wanting to know the cost of what is on hand, the cost of 
dues, the percent demands for RO items, etc., aiso has the 


ability to generate predictions based on historical data. 


fae SUMMARY 

The values of the variables introduced to the regression 
equations determine the value of the predicted variable. 
Judicial care must be exercised in selecting or simulating 
the values. Sophisticated sinulation programs are available 
to help the user estimate the values of independent 
Variables, though it is expected that such accuracy with the 
extra attendant effort would not be considered worthwhile. 


The actual use of the equations is fairly simple and is very 
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easily made more convenient with a small programmable hand 
calculator such as the Texas Instruments [I-59. HOG 
technology transfer purposes, Appendix C TI-59 Programs, has 
been included so that the user only need enter the dependent 
variable values in the lettered registers and push R/S to 
obtain a prediction. No representation is made that the 
TI-59 programs are optinized for efficiency; rather they 
were designed strictly for ease of use by persons who have 
had little or no programming experience. A short set of 
instructions in tha actual use of the TI-59 programs is 
given at the beginning of Appendix C. Once the programs 
have been keyed into the calculator the procedures for the 
use of the programs are simple enough not to require special 


training to become proficient in making the predictions. 
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Viele Een NOLOGY TRANSFER 


A. INTRODUCTION 

The value of the regressions developed in this thesis 
and the various systems relationships being quantified lies 
in their use. but to transfer such an abstract technology 
to operational use at the SASSY Management unit at Camp 
Pendleton and possibly to other SASSY Management Units 
throughout the Marine Corps is a greater task than 
developing a new methodology and a set of validated 
equations. Technology transfer, or information jiiffusion as 
it is sometimes called, is the introduction of new 
equipments, policies, procedures or information flows to a 
system which can use them. There has to be a perceived need 
for the transfer to be successful. It 1S imperative that at 
least those in the organizational infrastructure support the 
Mew technology or they will tend to "drag their feet and 
drop an anchor" or otherwise subvert the transfer effort in 
an attempt to prevent change. The thesis writer has no 
Military authority in the commands to which the transfer is 
to be made; thus, for the transfer to be successful, the new 


technology must be championed from within the infrastructure 
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at the SASSY Management Unit or by those who do have the 


authority and power to cause the transfer to take place. 


B. TRANSFER PLAN 
The author approached the technology transfer problem 
Simultaneously from the perspectives of the infrastructure 
and the formal military organization. 
1. Commanding Officer, ist Force Service Support Group 
Colonel D. E. Banstead, the military commander with 
direct responsibility for the performance of the SASSY 
Management Unit, was approached early in the process, as was 
mmeeconiter Of Staff, Colonel G. 4H. Taylor. The ist Porce 
Service Support Group and its SASSY Management Unit were 
chosen over the others because of Colonel Benstead's 
background and the background of his officers in the SASSY 
Bgenent unit. He has a reputation for innovation and 1s 
Known for his developmental work on major information 
systems introduced Marine Corps-wide. Specifically, he is 
considered the "father" of MIMMS, the principl? maintenance 
Management system which interfaces with both SASSY and 
MAGFARS. Colonel Benstead's blessing would not only open up 
and provide easy access to command files and records, but 
would also greatly enhance the actual transfer and the 


acceptance with which the new technology would be met. 
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Transfer of any new technology rests at one time or another 
squarely on the credibility of its proponents. Colonel 
Benstead was thus approached not only for his position of 
authority and power but also because of his credibility both 
within his own command, and throughout the Marine Corps, as 
a knowledgable logistician and Supply Officer with extensive 
systems experience. Any endorsement of this thesis effort 
and resulting equations by Colonel Benstead would not only 
add tremendous credibility but an aura of their having come 
from a "proper" source, 1. e., from someone with a Supply 
background. The beauty of selecting Colonel Benstead as the 
first contact lay in the fact that combined in one person 
was authority/power, responsibility for the SASSY Management 
Unit, and a technical background, all of which would obviate 
the requirement to undertake a special education effort to 
bring the principle players in the command up td a level of 
understanding where they could comfortably embrace a set of 
"disembodied equations." It helped also that Ist Force 
/ 
Service Support Group, as a command, had along history of 
Supporting research and thesis efforts from such places as 
the Naval War College. In summary, Ist Force Service 
Support Group seemed like an excellent place at which to 


Start. 
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Oeuor ti1cer—in-Charge, SASSY Management Unit 

Major J. Wilson was the OIC of the SASSY Management 
Unit at the beginning of the thesis effort, but was soon 
succeeded by Major C. Moore. Both of these OIC's had spent 
considerable time as guest lecturers to the Practical 
Comptrollership Course given at the Naval Postgraduate 
School and had both the academic and work backgrounds to be 
able to immediately grasp the potential of a set of systems 
relationship equations applied to the SASSY Management Unit. 
The skepticism encountered revolved around the question of 
whether it was possible to develop a set of models and to 
validate the eguations. The extreme variability of the data 
sets for each SASSY variable was nowhere better known than 
in the SASSY Management Onit. It bears repeating that 
technology transfer attempts are likely to be futile without 
Geweloping the interest of qualified and influential parties 
within the system who can promote and guide its course. 
Because of his own engineering background and general 
familiarity with computer assisted statistical analysis, 
Maj. Moore spend a great deal of time explaining SASSY and 
the relationships he felt could be quantified. This 
developing of a "contact" within the system paid tremendous 


dividends in the narrowing down process of selecting 
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predictor variables, amasdy ~Obtainimg SASSY datde Maj. 
Moore's interest served also tS spark the interest of 
several of his officers at the SASSY Management Unit, who 
will be there for some time after he is gone. The 
environment looked favorable for the transfer. 

Colonel Johnson, the Comptroller for two thirds of 
the operating forces of the Marine Corps, waS approached 
repeatedly during a two week period while he was instructing 
at the Practical Comptrollership Course held at the Naval 
Postgraduate School. He was interested in the potential of 
the preliminary regression equations and wanted to know what 
confidence level he should be able to place in their 
predictions. It was during these conversations that it 
became known to the thesis writer that the "budgeteers" at 
Headquarters, Fleet Marine Force, Pacific, would like to 
know how to predict such SASSY variables as the RO Fill 
Rates.** The budgeting process at Headquarters FMFPPac is a 
Major evolution and has over the years becone a fairly 
Sophisticated process leaning heavily on special models, the 
most Significant of which is the Resource Allocation Model 


Semecue Pac includes a total of three of the four. SASSY 
Management Units in the regular forces of the Marine Corps. 
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(RAM). The RAM is used for front end budget preparation 
meager the authorization or appropriation of funds by 
Congress.*5 The criteria for funding FMPPac commands are 
imbedded in the RAM with respect to the formal budget cycle. 
It is not uncommon, however, for Significant sums of monies 
to become available near the year end. The Logic and 
reasoning which served bs allocate resources at the 
beginning of the budget process has been overtaken by events 
and history by the end of the fiscal year. [It is at the end 
of the fiscal year that Colonel Johnson uses the RO Fill 
Rates of the FMFPac SASSY Management Units to determine 
which commands receive the bulk of the available year end 
funding. The general process at present is to weight the 
funding in the direction of the SASSY Management Unit with 
the lowest RO Fill Rate.*® The emphasis on RO Fill Rate as a2 
performance measurement criterion can be seen in the 
Headquarters, Marine Corps goal of 75% fill for all RO 


requisitions. 


*S The Budget Control and Impoundment Act of 1974 requires 
that authorization bills precede appropriation bills. 


*6 The RA = PE equation is disturbed by_the foals end funding 
of the SASSY. Management Unit with the lowes Rom Mina cos 
1f an equivalent amount of RA monies is not made available 
to the commands supported by that SASSY Management Unit. 
see, Appendix B for further discussion of the corrective 
actions currently being taken to make a Sick SASSY 
Management Unit well. 
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Colonel Johnson is thus shown to be in an extremely 
influential position and his endorsement of the SASSY 
Spending Model could cause it to be tried throughout FMFPac. 
By design, Colonel Johnson has been kept informed as to the 
progress of this thesis and on 1 April 1981 stated 
telephonically that he wanted to try the equations developed 
in Chapter III out on the SASSY Management Unit at 3rd Force 
Service Support Group, saceasiill Japan to see if the same 
relationships hold that held at th2 SASSY Management Unit 
With Ist Force Service Support Group, Camp Pendleton, 


Sali cornia. 


C. SUMMARY 

The transfer problen, even that of determining the 
variables for regression and obtaining the data in a useful 
and convenient format, was greatly aided by having 
previously served on the General Staff at Ist Force Service 
Support Group. Had this not been the case, the transfer 
plan would have been nearly the same excenot that a much 
greater effort would have had to have been made in entering 
the command. Letters of introduction and requests for 
support would have been required instead of personal 
acquaintance. In either case, copies of this thesis were 


planned to have been made available to the commands 
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concerned. Without having researched the principals at the 
other Force Service Support Groups, it is not possible to 
predict the level of interest that could have been generated 
had other than the 1st Force Service Support Group been 


chosen as the transfer sit2. 


The key to successful transfer remains in having a 
product to sell that is credible and which meets a perceived 
need. If the organization which can benefit from the 
technology transfer is in fact a viable organization 
responding to changeS in itS environment, it tends to 
already have its feelers dsut for new ideas with potential. 
In predicting the use of the equations developed, at LS 
fairly conservative to say that they will be used internally 
at the SASSY Management Unit at 1st Force Service Support 
Group for at least a while, but it 1S unknown whether the 
BeennOlogy will “*take" in the long run, or whether it will 
ever be applied to the other SASSY Management Units. Even 
1f the equations developed for the SASSY Management Unit at 
Ist Force Service Support Group do not hold for the other 
SASSY Management Units, a methodology and a useful variables 
list have been developed which would make future such 
efforts that much easier for the other SASSY Management 


Units. It is not anticipated that the relationsips at the 
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other SASSY Management Units are radically different, thus 
the same predictor variables night be able to be used. Of 
course, the equation coefficients would be expected to 
differ because of the unique operating characteristics of 
each SASSY Management JUnit. The methodology has been 
outlined very specifically in this thesis in order than the 
transfer might be easier, andso that it might provide a 


sound basis for follow-on work With the other SASSY 


Management Units. Appendix C is a set of user instructions 
Written for the Texas Instrument TI-59 Programmable 
Searculator. The TI-59 was chosen because itis readily 


available at minimal cost and accepts a magnetic card input, 
thus putting the technology encompassed in the SASSY 
Management Unit Models within the capabilities of clerical 
personnel at the SASSY Management Unit. The transfer 
problem was been reduced in this to three components, each 
of which has been met: 

eDevelop or identify 3 need so that it can be recognized 
by the organization +9 which the technology would be 
transfered. 

eDevelop Supporters of the new technology both within 
the infrastructure and the official command structure of the 


organization. 
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eMake the new technology as simple and convenient to use 
as is possible. Ideally, the new technology would not 
require any special training on the part of those who would 
be using it. With these three main points satisfied and 
considerei at each step in the development of this thesis, 
the probability of the SASSY Management Unit at Camp 
Pendleton being able to adopt the new procedures is greatly 


increased. 
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Wir. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
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foe SUMMARY 

This thesis writer set out to develop a methodology for 
quantifying SASSY variables and presenting the relationships 
in such a fashion as to be useful to the OIC of the SASSY 
Management Unit, and which could be used for predictive 
purposes by both the SASSY Management Unit personnel and 
those who do the budgeting. To this end, the relationship 
between SASSY, MAGFARS and MIMMS was researched along with 
background information on Class I data processing systems, 
supply policy and budget procedures. A research design was 
developed which guided the thesis effort throughout and 
which led directly into the construction of thirty-one 
regression models. These models were then tested against 
actual data from the SASSY Management JUnit at Camp 
Pendleton, California, for the first five months of Fiscal 
Year 1981. The test results were separated into three 
Categories: 

eUseful in making predictions. 

eUseful but suspect. 


eDo not use unless.... 
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Much of the discussion about testing the models was 
pertinent to their use and led into a more detailed set of 
cautions for the uSer. The best of work loses significance 
if it cannot be used td advantage. As detailed, the 
eventual transfer of a set of "disembodied equations" to 


Marine Corps use was a constant consideration. 


B. CONCLUSIONS 

It would be gratifying to conclude that all the 
equations are accurate predictors which show causality; 
however, that is not the case. The majority of the 
equations developed do, a ie iG make accurate enough 
predictions for general use, but there are those which leave 
much to be desired in the way of accuracy. The data base 
from which the equations were developed was Limited in its 
ability to have a joint region which covered all the cases 
Meointered in the FY 81 data. It has been Shown that it is 
possible to over-stress the models at the fringes and beyond 
the limits of the joint regions. In future years, when more 
data is available to increase the data base from its meager 
twenty-four months of data sets, it should be possible to 
further refine the models so that they are more accurate, 
especially those which are presently in the "do not use 


mmbess....' category. 
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In Summary, ae is Soneclud ed sathat quantifiable 
relationships between various important SASSY variables, as 
viewed from the perspective of the OIC of the SASSY 
Management Unit do exist. The thesis hypothesis has been 


tested and was not rejected. 


C. RECOMMENDATIONS 
Because of the success of this thesis effort in 
developing usable equations that support ‘the thesis 
hypothesis, it is recommended that: 
eThe regression models developed herein be used at 
the SASSY Management Unit, ist Force Service Support 
Group, Camp Pendleton, California. 
eThe regression equations be tested for use at the 
SASSY Management Units with 2nd Force Service 
Support Group and 3rd Force Service Support Sroup. 
eThat magnetic card programmable calculators be 
considered for use in making predictions with the 
regression equations. 
eThat a project similar to this thesis be undertaken 
to quantify the relationships facing the SASSY 
Management Units with 2nd and 3rd Force Service 


Support Groups. 
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A. GENERAL 

The excerpts from letters, working papers, messages, 
etc., presented in this appendix served to guide the initial 
research into the problems facing the Officer-in-Charge of 
the SASSY Management JUnit. The major subject areas 
addressed are those dealing with not knowing the systen 
relationships and not being able to make predictions. They 
have been included for the purpose of detailing how wide- 
spread is the concern for economical and efficient overation 
of the SASSY Management Unit. The topics in the literature 
generally fell into five main categories: 

eRA = PE effect on SASSY Management Unit overhead 

ePerformance criteria 

eBuying policy/stratified cost criteria 

eDemand prediction 

ebxcesses/Deficiencies 
As can be seen by the various commands comments, there is 


ho general agreement with respect to solutions to the 
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problems, or even to the causes of the problems. The 
command or person authoring 2ach document is identified in 
Srader that the reader might better relate to the 
perspectives of the various levels of command. Before 
Teading these exerpts, it will be helpful to the reader to 
review Figure uF Chapter BEDEAG "Budget and Supoly 


Relationships". 


Peeewan = PE EFFECT ON SMU OVERHEAD 


Subject: OFFS Deficiencies 

Background: Under Gverene accountng procedures, 
Seetaeions can arise which can result in a ceduction in 
PZ without a corresponding reduction in RA, eyes, fel 
Meauction in RA without a corresponding reduction in PE. 
Discussion: 


UP In some instances, .a unit may take action that 
1s completely proper and in accordance with current 
orders and directives and still cause a reduction in the 
General Account PE funds without a corresponding 
Beauction in the unit RA. Examples of such things are 
processing lost shipments from outside sources to units 
With a value less than $100 and receipt of material by 
=e unit after a valid cancellation attsmpt has been 
made. 


me 2. Other actions which may cause a PE reduction 
Without a corresponding RA change are in direct 
violation of existing ordérs; however, due to the volume 
of transactions, they.are extremely GITEEV CULE to: devect. 
Even i1£ detected BES SUNpOSSi ble £6 diftecrentiate 
between an honest mistake and a Knowing, attempt to 
acquire material without charge. They include such 
things as: 


alg Inventory loss when material has actually 
been consumed. 


b. Failure to properly process receipts followed 
by cancellation of the backorder. 
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c. Issue to assembly instead of proper backorder 
release. 


d. Purpose Code transfers with a No Cost JON not 
the result of a redistribution within the majozc command. 


Qe. Processing a transaction to roll naterial to 
the General Account but not actually returning the 
material. z 
These problems have been reported in the ase We cthout 
satisfactory results. Solutions recommended such as 
"increased Command interest" and "Using Unit Accounting 
Section of the SMU should. challenge cancellation 
reguests"t are not solutions in the real world. _ The 
service unit cannot become the policeman for the actions 
taking place within the SUpPOEted units as the 
m@entitication of many of the transactions would require 
on Site physical inspection of the supply account. 


3. There are other situations which can result in 
the reverse situation whereby the RA held by the units 
Meeecreduced without a corresponding reduction in PE. 
These are situations where material held by the General 
Account is sold to a customer without a requirement for 
replenishment being generated. They include: 


a. Pilling a requisition with material on hand 
in excess See 2 = General Account requisitioning 
objective. 


Ds Ut. PeZingmeenOLl pack Material to satisfy 
General Account deficiencies. 


c. . Placing Initial Issue Provisioning aL 
projects which are received free of charge from the IC 
in stock and subsequently selling these items to end 
use. These actions are to some Beds offsetting to 
those actions described in patageap s 1 and2 above. 
Without this offest the Seneral ccount would be unable 
Moetunction as the aie between RA and PE widened through 
the fiscal year. It 1s imperative that the financial 
accounting system be able to insure that each unit 
receives exactly its fair share of available assets and 
no more or less. 


Recommendations: That the accounting system be revised 
sO that a unit is charged for all material consumed no 
Maecer what the method Sf conSumption and that the unit 
not be charged for those, items which have been 
oS ae for of acquired through other sources 
Such as - 
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Subj: . Point Paper On Fiscal Related Items for 
Discussion at Headquarters,Marine Corps 


I. Topic: SMU Operating Overhead 


Discussion: Dine enOmeme che SMU 15 on va t:1 RA to PF 
Funding ratio, Operating expenses are not considered 
when customers make a ay from the SMU. The following 
narratives, by functional area, reflect the deficiencies 
and situations the current system of funding creates. 


Ns RO__ Deficiencies. Items identified 2 ORE 
replenishment of operating stocks for the General 
Account at the commencement of a fiscal year. 


B. RO _recomputation: 

1. The item review process is a SASSY subsystem 
that recomputes the réquisitioning objective (RO) er 
line item. The item review subsystem recomputes the 
gee oad objective based upon the usage data of 
t prime NS family. When these RO. recomputations 
geet tty. ney RO items or an increase in the existing 
requisitioning objective, | procurement dollars. must be 
available to meet the additional stockage regqiairements. 
The item reveiw subsystem is run monthly. 


aE Since the implementation of SASSY there has 
been a steady increase of RO items/quantities. This is 
caused by the more concise, comprehensive and accurate 
@eerection of gad¢ Pata ana GEIUyzZation thereor in 
computing valid RO's at the General Account. level and 
using units. This increase will continue as long _as new 
items are introduced to the Pees system. . Failure to 
fund this overhead expense will result in increased RO 
meeecotency, increased backorders and drop the RO fill 
mace . 


oe The .maintenance float account and_ the 
Maeeeas «section with the FSSG Logistic Support Units 
have been a. ence Toes ng factor in the recomputed 
og? requicements due to the free issues the General 
Account waS required to transact for. deployed unit 
inventories. Issues for inventory explansion, or the 
creation of new T/E requirements or the deployment of 
Logistic Support Units draw down the on-hand stock. The 
inventory issues force automatic Bays rR OU Ti. =o ASO. . 
The automatic buy usage data justify the creation and/or 
expansion of the current requisitioning objective. Thus 
@ vicious cycle is in existence to rovide supply 
Support that's commensurate to the customers! neéds; 
Owever, the General Account cannot keep pace with SASSY 
unless funding is made commensurate wit the computed 
StocKag] requireMents 2... eccccesee 
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Drs Obsolete items generate excess stocks which 
drain the stockage availability in a direct relation and 
the creation (Of no RO items without Sales and 
M@epancially drain the account. wccccecseces 


Subj: meee cy Change for the Management of Requisitional 
Mmmenocity (RA) in FMFPac 


We Purpose. 


meeuLpos TO eseaplish are for allocating 
regquisitional authority t i 


o Fleet Marine Force, Pacific. 


ee Background. We have been allocating Requisitional 
authority (RAY on the Breese that a balance between RA 
and peenntng estimate (PE) (procurement) funds had to be 
Maintained each fiscal year. Thus when mide-year or 
ear-end PE procurement funds were allocated, we matched 
hese funds with reguisitional authority. The result 
was that commands rushed to obligate the additional RA 
before year-end which created a last minute sugre of 
demand against the SASSY Management Unit. Se 
Moreover, because units were pressed to obligate A 
quickly, the items reguisitioned were often not those 
most needed by those easiest to requisition, Demand not 
only went up, but the items demanded were different fron 
those ordered in the first eleven months of the fiscal 
year. These surges in demand and changes in the demand 
patterns complicate the SMU managers’ inventory 
Management problen. 


4. Discussion. The requirement to match RA and DE 
procurement in each year is self-imposed and not a 
reguirement of higher authority. Therefore we intend 
to’ balance RA and PE procurement over the long run 
instead of within each fiscal year. For example, PE 
procurement funds may be issued at mid-year or year-end 
Without matching RA. FSSG commanders can use these 
funds to build “inventories against which RA can_ be 
issued next year. | Conversely, RA may. be advanced to 
commands as required temporarily Sead inventories 
down. year-end Surges of demand can thus be avoided and 
SMU managers should be. better able to plan their 
Inventories, Close liaison between this Headquarters 
and FSSG commanders will be required for effective 
meee mentation of this policy... ..c.cceccece 


AS) 





ding for the General Account 


Fun 
PREPARING COMMAND. Ist FSSG 


ANG SY == 


BACKGROUND. There has. been continuing dialogue 
tegarding the 22 iore funding levels to be allocated to 
the General ccount. The perception of financial 


Managers is that an inordinate, share of financial 
resources 1S applied to the SMU without a commensurate 
material retufn., This view has often been debated 
Within the financial community. |. Nonetheless, there has 
Meo tO De developed an alternatives short tera solution 
in the Force which could at least be described as a 


modus vivendi pending final resolution ay M3S. In the 
recent past there have been programmed attempts to alter 
stock levels through changes in Force funding 


allocations. Such techniques 2, SS nel RSS OFFS than 
OPBUD procurement at one point in the fiscal year and 
more OP3UD than OFFS at yest end have been employed. In 
addition, advances of OPBUD procurement have been issued 
from fourth guarter funds during the first half of the 


meocal year. At present, a reater amount of 
regquisitional authori X than oOPBUD procurement 1s 
available within The net result of these 


Olicies has been to create a material, debt within the 
eneral Account. This material debt is reflected not 
only in the performance criteria established by CMC, but 
also in the reduced ability of the SMU to sustain pt! 
support for both Class IX (repair parts) and SAc 1 T/ 
deficiency purchases..-......1t 15 Her Gass ay co Lecutniigeo 
the policy of matching OPBUD rocurement unding to the 
cummulative total of OFFS. authorizations allocated to I 
MAP. If such a Bose 1s reinstituted, the, positive 
results of funding the deficit above can be maintained 
Lae the neutralization of the continuing drain created 
y overhead requirements. ...... 


RECOMMENDATIONS. That aone time allocation of OPBUD 
Ta not be matched ay OFFS in the amount of 

1.143 million be provided to the SMU, 1st FSSG prior to 
FPY79 year-end; and that the OPBUD procurement account be 
Maintained at a level 5% above the cummulativ2? total of 


OFFS resident in I MAF during FY80 and thereafter. 


: Funding Shortfall inthe SASSY Management Unit 


m Historically Planning Estimate (PE) _ funds 
ocurements have been Reon On a one for one 
h Requisitional Authority (RA) issued to 
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customers. This action, in effect, constrains the SMU 
to procurement of stocks only as they are drawn down. 


Illustrative of the dynamic growth in the volume of 
business experienced py the Si is the fact that in 
October 1976, the sMU0 had calculated authorized stock 
levels for 9,900 items ae September 1977 this had grown 
to 16,500 items worth $3. Plate Cn mona san 1n9crease in 
the number of demands received on a monthly basis, 1.¢@., 
19,700 in January worth $778,000 to 32,000 in August 
worth $952,000. 


In order to fund the 60 day DNS ue level, 30 day 
safety level and 30 day _ order/ship time and place the 
items newly authorized for stockage on the shelf, the 
SMU was required to spend at a rate greater than "sales 


to customers", | OSB Cas bY mid-August a 
eed estimated a $700,000, Was reporte to 
PuFPac. 


Discussion. As a result of the projected shortfall, the 
SU, ist FSSG instituted some exceptional management 
procedures to constrain resupply requisitions and 
conserve dollars. |. Additionally, any response from an 
Integrated Material Manager requesting return of 
reported excess for potential credit was expedited. 


As a result of the exceptional management actions 
instituted, the computer recommended "buy" has increased 
from $632,000 in mid-August to $926,500 as _ of 23 
September. This represents the dollar value of stocks 
not able to be procured. AS a_consequence, the aN 
of the SMU to fill customer demands will be degrade 

about mid-October as shelf stocks and receipts from 
procurement in Sen euoy Ge) oe are consumed. The potential 
result is a degradation of readiness in I MAF units, due 
to deadlined equipment and an increase in NORS 
requisitions. The expedited action to return e?xcess 
assets for credit has only resulted in $40,769 worth of 
Seeqics to date. 


Recommendation. That CG, FMFPac increase the first 
uarter FY7S Plannin Estimate Authorization for Ist 
SSG by 40% over tha Poet co in the same Quarter of 

FY77 aSsuming that the funding level will be the same to 

allow for procurement of accumulated backlog. 


Geneadquarters, PMPPac Point Paper 12B/rgb_ of 


4 _sep_1979 


unding of the General Account 
Continuing interest exists throughout 


ps in the proper method for funding the 
S. Present financial resources cannot 
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accomodate the funding requirements of General Accounts 
emg Current investment criteria. Inherent to the 
funding eee | is the method used to predict demands 
and ultimately, | eee levels. el el iehie ations slierswl 
matter, we must First solve the issue of stockage policy 
before addressing the funding policy. 


3. DISCUSSION: It is generally accepted that it is the 
requirement of the General Account to, provide 
uninterrupted SOE Ny Support. However, 1t is further 
generally accepte hat there is a level of acceptable 


tisk of stocking out_of any given item at a given time. 
Therefore, there will always be a requirement to fund 
for and pass requisitions. HOMC has established goals 
for the General Account for stock aValtabiiaty. 
Obviously good management exists if .a_ General Account 
can equal or exceed this goal and still provide funding 
Or foe" requisitions. However, neither objective 
should be sacrificed at the other's detriment. 


The Force Comptroller has issued Regquisitional 
Authority (RA) to WestPac units without I eo rie 


Planning Estimate PE) Procurement dollars S the 
General Account. Merac used JVo00SI9Z Apr1i (9 to all 
FMFPac major commands applies} . This in fact did cause 
a drawdown of inventory at. the General Account. This 
was done after an analysis of the General Accounts 
inventory and verbal liaison with the General Accounts. 


4. Specific Points to Be Made 

rs The dbjective of issuing RA,not backed by _P& 
(Procurement) is to adjust, through financial controls, 
the size of excess stocks inthe SMU General Account; 
the objective is not to reduce the deficiencies of 
supported units. 


med . Thus, RA issued without a Sete ene PE should be 
oR we Lequasitions for "£1 or kili® supply 
Metl.Oon. 


Cc. In order. to meet financial obligation goals 
dictated by CMC it 1s advantageous to isste RA without 
Supporting PE Lo the General Account because of the 
timing required to obligate requisitions by using units. 


a. review of Seeds DOrrcy ana, LUndzng policy 
Should be undertaken jointly. 


Meee aco ee cally, a one-for-one PE to RA relationship 
Should exist. If the SMU had on hand usable/salable 
excesses, a celationship of RA greater than PE could 
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Ze 


theoretically exist. It has been nae See Pe OU aN 

however that SMU excesses are not salable an hat an 

RA greater than PE system does not Faaue sy work. sol 

Eact the Bea of the situation is that PE should be 
& 


greater than RA cause of numerous reasons deliniate 


eee eo guently. SMU overhead 1S a means to accomodate a 
PE greater than RA relationship. im other “words, PF 
should be reater than RA in amount equal to. SMU 
overhead. recedence for this is firmly established 


within existing DoD, DLA, GSA and Marine Corps pricing 
PoLicy. The SMU sources of supply all mark up these 
prices to allow for reccverable losses. Without SMJu 
overhead; however, the SM0 is not afforded a similar 
advantage. Accordingly, SMU overhead is necessary for 
sound supply/fiscal management. 


PERFORMANCE GOALS 


SASSY GENERAL ACCOUNT PERFORMANCE GOALS 
MEASUREMENT AREA CMC GOALS 


Number of Boney Ud aice Saute sieteieiae in.) Of | 12 
% Complete ald OE RO EE TONNSie-1s. ects ale ete 6 ae 6.666. 6 5% 
MeeSNOUSS Denial Rate.. 2. cooe cencescccecccosee dn 
Meee pt Processing Time... «..ceceeee-S0% W/in 5 das 
Excess Dues Over ERQ......Not over 10% 3 of Dues 
Inventory Adjustments.....Not over 10% of TotalSd 


Comptroller, Hy, _EMFPac_ Point Paper_12C_ of 
16_Aug 1979 
6.7 the present method reduces the requirement for 
investment 1n high cost items by stratifying RO items 
according to unit price. This tends to improve RO fill 
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rate, the accepted measure of performance... However, 
there has been a concomitant increase in funding 
requirements for the General Account. 


d. The RO fill rate, as a measure of performance, 
does not consider alli demands made upon the General 
Account; it considers only those demands made for RO 
items. im, this regard, themmo f£Lii) rate 1s only a 

artial indicator of General Account performance. 
etter measure of performance is the fill rate for all 
demands made on the General Account, not just demands 
made for RO 1teMmS.....ee6. 


f. Reduced inventory investment and improved over- 
all fill rate are not. mutually exclusive conditions. 
The key is accurate prediction of demand..... 


BUYING MODEL/STRATIFIED COST CRITERIA 


feesclrsoG Point Paper of 4 April 1979 


SASSY Management Unit (SMU) General, Account 


OPCs ; 
335 nsiveness to I SAF logistic readiness requirements. 


resp 
BACKGROUND: Tre Genorsa lL» Account of the SMU is the 


primary source o£ supply for I MAF forces except for 
aviation peculiar items. The General Account's Se cence 
of line items in anticipation of actual requirements 
directly relates to the force's logistics readiness 
posture. The stockage policy for the general account is 
established by CMC and 1s an integral part.of a Class I 
computerized system. This stockage policy 1s predicated 
upon historical usage data and it is primarily from this 
data that the replenishment of General Account stocks is 
accomplished, This stock replenishment 1s funded b 

Planning Estimate (PE) procurement dollars. The Genera 

Account's responsiveness to logistics readiness 
requirements; herefore, is related to the PE funding 
peovided to routinely Frequisition stocked and non- 
Stocked items as required, |. The items qualifying for 
caer ate: termed requisitioning objectve (RD) items. 


C 
o) 


The CM irected stockage rules which determine which RO 
ltems will be stocked are as follows: 

Standard Freq of Demand Min Stock Qty/ 

Unit Price in One Year Reorder Point 
$.01-9.99 2 5/8 

$50 and over 6 2/1 


ghe ready availability of those line items qualifying 

or peecsege relates to Togzstics readiness since 
required items not readily available extend the down 
time of combat essential equi pment. 
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A commonl used measurement of General Account 
erformance an responsivelness +9 logistics is_ the RO 
Fill rate which has a cCMC-established goal of 75%. In 
cther words, three out of every four demands for stocked 
items should be fii n OLaer £06 achieve the 
aforementioned goal...... ; ; 
The funding provided to the General Account iS primarily 
influenced by the total I MAF budgetary process....... 
An over $2. milion pec 2 © RC yy Houma peOvectoa Lor the 
General Account at the current Fiscal year's end. Since 
1 February, the dollar value of the General Account!s 
stocked items has ._ increased an 75 eb eon 9 co 
approximately >. > million. If the funding, provided 


remains constant, this increase in stocked items will 
enerate an even ae aee: deficiency than projected with 
he 1 February 1979 data. The projected dericiency is 


further compounded by the mace thae Requisitional 
eee ty (RA) dollars exceeded PE dollars oe the 
first half of this fiscal year. This situation allows 
for uSing units to requisition at a greater rate than 
the General Accoun has compatable funds to 
MEPLOniSh.cceees 


Subj: Financial Management of SMU Inventory 


its On several occasions during the past few months I 
have attempted to start actions which would improve 


financial management of our SMU inventories. Tn ay I 
peopl sed two messages concerning free issues from fhe 
eneral Account. y purposes were to reduce the amount 


of on hand excesses and improve material readiness of 
the Force. You did not concur with the messages. I did 
Boeeagree with your logic. Iam still concerned over 
the exhorbitant and wasteful costs of carrying excess 
inventory. 


2. On various occassions we have discussed inventor 
investment criteria for the General Account. Esta 
think our current procedures are unsatisfactory and 
inefficient. It 1S imperative that we take action to 
reduce stock, turn inventory more frequently, and 
establish an economical investment criteria. 


3. The above issues ramain unresolved....ccce 
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DEMAND PREDICTION 


Subj; Financial Management of SMU Inventory 


i There are plenty of statistics available to prove 
that the present RO computation 1s a_ poor predictor of 
demand. The difference between RO fill and total fill 
is prima facie evidence that we can't predict demand. 
Moreover, if one just SVUGdmes Ce neCmlegrattonSsout of and 
into RO status, it’s obvious that 2 problem exists. 


foe, Without ues non we cannot afford the stockage 
policy impose upon us now. I would't recommend 
Sempiiance if we could afford it. The inventor 


Meagiction criteria we uSe is at least 25 years behin 
he times. 


Bs I reject the suggestion that we must study the 
roblem. more. Better methods are available now. 
rediction models run by 3rd_ FSSG using RIMSTOP show we 

could live with substantially lower inventories if we 

adopted EOQ. 


4, We should not wait_to solve all. supply problems at 
once. | SS Se policy today is unsupportable. 
Correcting, tha PORE Lon of the systen 1s not 
Suboptimizing the problen. 


De The time to act is now. I. heartily recommend an 


early FMFPac conference of FPinancial and Supply managers 
to develop specific recommendations for CMC. 
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the currently establishéd HO ap oe) Sek 
O 


EXCESSES/DEFICIENCIES 


SUMMARY OF "TROUBLE SPOTS” 


The ongoing discussions between Colonel Loehe and 
myself. have centered around timeliness of setting 
guidelines to govern the inventory management of the 
SMU's--not_ on whether such guidelines should be 
established. 


Mr. Patrick has completed the first _ iteration of a 
study on this same matter. His study deals primarily 
With the Otential effect use of "Economic Order 
Quantity Theory" would have on the Genetai Accounts. 
There 1S merit in what he has produced so far--there are 
also some fairly serious shortfalls _in his conclusions. 
The Cimary cause of these shortfalls is Spe! a 
Misunderstanding/misinter pretation of current _stockage 
Seteeria-~-not his logic. Copies of these studies have 
been forwarded to the three interested field activities 
for their information/retention. 


At virtually the same time HQMC approved the concept 
ef basing stock levels on the unit cost of an item vice 
the previously used "guide" nuber of movements per year. 
This concept was tested in the SMU of the Ist FSSG and 
the program was, with several minor program errors, 
meenorized for use by the rest of the SMU activities. 
This approach has produced significant changes in the 
Manner of settin Stock levels and, in turn inventory 
Management at the "users" level. Total benefits fron 
this concept are still not absolutely definable--nor 
Will they be for some time in the future. 


We, in the military, have the unenviable mission of 
not only stocking those bits and pieces the customer 
desires--we also “have to stock and be ready +o issue 
those combat essential, stocks and equipments _the 
customer will need in the event O various 
contingencies. Our demand patterns are based more on 
the Betty Fluctuating commanders’ desires on a 
pe seek y basis than on long range requirements of 
jae total force. Because recent command direction has 
focused on maintenance repair productivity does not 
give us the license fo "hold a sale" on individual 
equipment. 


One might quibble with the Seed ee Oe eo Laing. a 
Sale" were i NGiGn 2 POLE the brutal act. that the 
declaration of such things as individual Eaua pment into 
results in 
about 10 .cents return on the lar. Worse yet 
however, is the awesome fact wa soon turn around an 
purchase the item once again, based upon immediate 
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demand and pay far in excess of the Original purchase 
price--and far more than we would have expended in 
storage costs to retain the iten. 


yet another facet of the problem occurs when new and 
Creative programs are instituted. One excellent example 
is the recently established CRESP program throughout 
FMFPac. If we are to "lock up" 30% or more of the Motor 


Transport assets in semi-dea storage what happens to 
the current on hand stocks of repair parts? Do we allow 
them to become "excess"? Bom we aise amulets plier" for 


the future usage data which is based on only 70% of the 
elecet? What actions are to be taken by the inventory 
Manager to "properly" hand the vast number of line items 
this decision could touch? The concept is valid and 
should be pursued. The stockage criteria must, however, 
Bake such a program into consideration--and be able to 
justify its position. 


Under currently instituted reporting procedures 
there are various quantity and dollar value figures 
which are suspect by their very definitions. Tt leads 
mow gdouble counting of the same assets and therefore 
leads to inflated statistics being generated by the 
field activities and, even worse, being utilized by 
senior commands in trend analysis, fiscal decisions, 
Managerial evaluations, and comparisons. 


For the past few months. the entire. excess program 
has been placed under a moritorium pending "rewrite" of 
the total Cae oeee: The revision is intended t9 not only 
Speed up he timely reporting of actual excess assets 
but also the receipt of actual credit returns to the 
user. 


Perhaps the most critical factor, however, 1s the 
inadequate data base currently being used in the 
decision. process ECS Wied epe ine. actlar excess 
Meeratations. It is, by regulation, limited to the most 
recent twelve month period. Many, if not most, items of 
poet and equipment have eyclical fluctuations 
exceeding sucha ime frame. The DoD directive on 
Economic Retention Quantity (ERQ) is geared to 36 months 
worth of the average monthly requirements--but those 
Same requirements are wiped from the record when they 
meee Only 12 wmonths old. Under such a a) Gey COE 
example, field jackets whose cyclical demand exceeded a 
twelve month period could easi Yy end up being declared 
excess and actually disposed o PENOue tO. once  egarm 
receiving a hard requirement from an organic account. 


. .,A review of the excess stature over the last year 
indicates that almost fifty percent reduction in dollar 
amounts currently being reported. In that same vein, 
the dollar figures reported/utilized by headquarters 
personnel are at variance with those utilized by various 
command echelons within FMFPac. One of the prime causes 
of this disparity is the manner in which line items and 
money value are reported. The actual figures are 
extremely soft and lack the recision the report 
implies. The BSCR Se SN) mentioned "double counting" is 
Only one of the problem areas. we must identify and 
correct. The above discussion 1s _ not to substantiate a 
Position of there being no need for further study and 
effort being applied to inventory Management and 
control. RacnCmel tums tO provide a Dbackgrotind to the 
actual problem areas impacting on the entirsS program. 
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Rather than Esa parsaere goals and objectives for 
the preciseness desired by the Sel Oe eas as a starting 
Oint there is a need to identify the causal factors 
eading to the situation. 

Initially I think the need for a more neaningful 
data base 1S paramount. We need to be able, by machine 
rocess, to review demand/fusage data over fhe revious 
three years vice the previous 12 months available to _us 
under the current progran, ee such data for 
analysis, managerial expertise could fhen be brought to 
bear on what.actually causes a build up in excess 
stocks. Is 1s change in demand patterns? 1 eke 
interchangeable iltems: TS ert, tack Of properly 
identifying non-RO items held for initial provisidnin 
requirements? Is it caused by seasonal requirements: 
eee) |6clCUUUNCtion of Organizational unit roll back 
programs? is gee pelated tO a SROEtEalL in the credit 
returns progran? 

Without such a data base the managerial decisions 
that must be made will not fave the peume requirement 
upon which those decisions must be based. 


G. SUMMARY 

The above excerpts document 2 series of problems which 
are large in scope with no one single solution. One of the 
more attractive solutions to the General Account funding and 
inventory problems is that of creating a "corpus" and making 
the General Account a "stock fund", The RA = PE equality 
has been blamed for causing deficiencies and excesses, yet 
at the same time praised for providing structure to the 
financial and supply systems. The question of PE not equal 
to RA as a financial management tool has not been resolved 
as evidenced by the comments throughout. The question of 


Separate funding of Table of Equipment deficiencies and RO 
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deficiences continues as a controversy today. Ynderlying 
all the questions is the more general problea of being able 
to state quantitatively the relationships in SASSY with 
respect to operating and funding the General Accounts. MThis 
waS a recurrent theme in the literature reviewed. Tees 
believed that many of the problems cited would be reduced if 
the various principals at the various echelons of command 
hada set of validated models which quantified the SASSY 


relationships and aided in making decisions. 
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The graphs presented in this appendix are of each one of 
the SASSY variables used in development of the regression 
equations. They represent the raw data available in SASSY. 
Note that the x-axis is numbered from 16 to 36 and 
represents the number of the period. The graphs, therefore, 
portray changes in the values of the variables over time. 
The three months of the 24 month period used for the lagged 
variables are not shown. Period 16 corresponds to January 
1979 and 24 corresponds to September 1979 and 36 corresponds 
to September 1980. The purpose for including these graphs 
ils provide avisual sense of the apparent randomness that 
one sees when viewing SASSY Management Unit Operations from 
the perspective of the OIC of the SASSY Management Unit, and 
tO Support the decision to undertake a extensive series of 


regression equations. 
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V3-—-Number of NSN'‘s on Hand 
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VA=—Doluar Value of NSN's on Hand 
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V5--—-Number of NSN's with an RO 
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V6--Dollar Value of NSN's with an RO 
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V7--—Number of RO NSN's on Hand 
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V8--Dollar Value of RO NSN's on Hand 
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V9--Percent Availability of RO NSN's on Hand 
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V1i0--Receipts from Due 
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V11-—Number of NSN's with Dues 
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V12--Dollar Value of NSN's with Dues 
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Vi3--Number of NSN's with Excess Dues over Req + RO 
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V14—--Dollar Value of Excess Dues Over REQ + ERQ 
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ViS--Total Demands 
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V1i6--RO Demands 
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V17--Percent Demands for RO Items 
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V18—--Number of Backorders 
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V20--Dollar Value of NSN's with REQ But Not on Order 
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V21--—-Number of NSN's on Hand Over RO + ERQ 
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Ve2e-pOllare value or Noll’ s on Hand Over RO + ERG 
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V23-—-Number of NSN's with 30 Day Usage 
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V24=—pollareavoluewon NoN's with 20 Day Usage 
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V25--Warehouse Issue Confirms 
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V28--Regular and Hot Item Backorders Released 
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V29--Regular and Hot Item Backorders Established 
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V30--AOA Dollar Value 
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V31--A3A Dollar Value 
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TI-59 PROGRAMS FOR PREDICTING THE VALUES OF SASSY VARIABLES 


The programs herein are designed for ease in use and 
have been Ede Lea £9 T the Texas Instruments TI-59 
programmable hand calculator. A great convenience of the 
TI-59 is that it accepts magnetic cards. It is recommended 
that each program be keyed into the calculator and then 
recorded on a magnetic card for future use. Once that this 
has been done, all that is required to use the programs is 
to insert the magnetic card, key the variable values into 
the appropriate lettered registers, and then press R/S. The 
prediction for the variable whose equation was on the card 
will appear almost instantly. sich program on the pages 


following has a small diagram of ten lettered boxes as 


below: 
pat fet fet | ee 
a ae ee 2 an, 


Za 





As an illustration, the equation for V1 is shown on the 


Magnetic card as 


a ee 
ys | 047” | v29 via vd2 | 


Each variable listed is placed in its corresponding lettered 
register. Note that the ¥101 shown as a predictor variable 
for V1 in the Chapter IV equation is really V11/V12. The 
programs were written so that ¥11 and V12 ar2 to be entered 
separately rather than having the user have to provide their 
quotient. Note that V5L1, V5L2 and V7L1 are lagged 
variables. The notation for lagging V5 one month, two 
months and three months respectively is V5n1, V5L2, V5L3. 
Thus if one were to be predicting V1 for period 48 
(September 1981), V5L1 would refer to the V5 value for 
August, V5L2 would refer to July and VS5L3 would refer to 


June. 
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V2--RO Fill Rate 








oe 


Fee at al ee 
ae Jos Mee) | Sto 


Cae 


Le 





© 








Toe Co 
nel ee [eet ea al nateiGt 








an ep ifr all Part tt wr ae 


0 TE a es ea 


elas 
sgrort 


gree] Poon Mero Meee) Md Mee | 









ie 


oe Salles a me 


rece wreee « 


ea OS ec 







2° te = 


It Ute 





weeee 





TRA Oo CC Ja eet oy 
oe Pee eet eI te caveat) Wea) (aga a 












oe oo 68 
uy te 
. *e ° ° 












a 
li feseee en 183 


un 


ny “ . wt 0e avers ee ee%ee ore 


ee as ee tia on) 





Lt. 


rr Ue 
; 
By Ei ie 






hop 


tooo! “onee 
see eerte : x : : 


et Ue Oy eleanor reali ct Li ee 


US [eee ceeet tb: botsiow Montel Geb ik ck, oA 






etete eesee ase eecee Cooee teoee waee wooo 


vet op ET ap 











vl ee ce a) ee Oe 
“i ec ee Pe en RO RN NE 
im AES a) Cae) ea ef) ton (a) on] en lo 












re? 


l Cort it 


ie fumes Fe) PP ke a SC Le ee iP 


eres eogee 
eosee ‘eteue secee 
mn 
pie oar 








ELLE rent Wr te) met eet ate Tap LT re i a 


. eveee oo eeoee oe ee 


eateries ee [ee cs 
Pia thee to ok ee ep lek 


sete, eovee eocee eoere cones toeee escce 


ah es vases «FS yaad Waa et ARG IT aT PO 


eeeee mere ateee eeece eotee eooee etese eseee eocee 


- ial woowe eeoee cooee LJ 


telat) ek Lore 


teece eoote eeeee ‘eoeee geeee eeeee eeeee eeeee eeees 


» oeeee 


lees 








aero 
Cee set CF Op be fe Le ee et LY ee oh i he ee a 
ie ai, Le 









SE eee ect [ne it Aer et Ue eit J ae en i OR Le aE GT Sree At) "| 
mee rns Li wetter ie ti iis Eee Os ie ls os ls fear i | Sa a) ee | a ee CM 
re Lect ee ie Fea! tet Hees tt a ee ied on aan 1 ior en mt spree] ewe] qeree] oe mee ooo | yom] egeeee Soe Se Do | opoerol egeeeel pee] Ph Me to | aed oe Me COO) Me LO | operon] See | 








fe Om Po» Oe oh ee te ee) et 
Cie ee 





2 


ww ° , —_—_ 


+o ee ce ; 
’ ] t | i 
al t *e mee 1, wt rwetoo *. 


] . t omen 


eotte eotns occe cette etecs ootee 


La. | 


et 


eeoee to 08 
-o 


Tea 


Pron 





Were 











eres ours ir 


(aie i a 


seese ‘eeete ° 


ep re ep i eet Ey 


NCES 





Choro eon UP Cap 
le FS as ea a RL laa Wa mame Pag tf 





V28 





rire j 
ial ie 
° ° ° . acres Stata tatd 


(be 0) a og, Carrs 4 
nr Lee a) 
; > 








eet wD ts OT a 


ie ie 
oo ' oo ~ whet. toote Snece 


sah OS a ges La ak sty iGe at Bcalctiegh A gee aa CO 
Ce) CT oe ae Pre te Ts ea te Ut oe ee 0 oe a ee 
Pee are par ere) ee etre Panne reer rig Ptyeeed ite cL) eee Pelaly Pete PPL [Ui (eet PRIS sO aL MF CL Peep es oe tea ee S > 
Faas Wl asa Were Ha NE MR En Te OFC CONRAN Ch (ee LOEB he GPL FoR VF Sd URI 


2Ge 








V3--Number of NSN's on Hand 
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V17-—-Percent Demands for RO Items 
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V19--Number of NSN's with RO REQ Not on Order 
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V20--Dollar Value of NSN's with REQ But Not on Order 
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Vae=—Demlar Value of NSN's on Hand Over RO + ERQ 
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V22--Dollar Value of NSN's on Hand Over RO + ERQ (Continued) 
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V23--Number of NSN's with 30 Day Usage 


oe 

“gr-oop i. 
woeeeel wooed Nts 
© © seeee . 


eo _verue 
at | 


eeete econ, ‘eeeee e0eee 


ag 
ttt ee LI. 


a FL hs Bel ae 


. 


3 t : Poet “| 


eoeee eotee Seece 





ck. ce. 


Ws a be Ws om 
ann es} fide grr 


eoene t.....! 0 00 ‘ceere oo ee 


rel becca 


ie! 





ACh Po So 7 AP a | os cn ce Cs (I OMe 


Moe P JESU OP BU he et Sh et ete ae ten Be tr Lins ER RS 


ef ped : egeceeh  -greeeh agers egeeenh Pree | toe Mey ee saree ogee of gece ogee Ge epeeoef aque ggeees en ae Pere | 





Ver! oo) aimint ies | 


I 0 al U0 G0 a) Ro ee 
ee ee th tH ae A el eo, me ce Pipes en 
ee in iso githe lie siesta (00 


rr ie etl CS 


ol ur acai AL CO 0 Lee hp ae ee OT are pe ge [eet ep UT ayy 


et. EN ee | ey et fe 


eet ve Po et eto bie ha ee tts i ee De [ae Cad om Wa rT et Se ss i Te i ny 1 eT Pe en ng iT im ee CO er OO eT 


00 oe 


meer by UP USS SRSA) (MU Bi I Capel fees etal eit eat ee i] 
ail I a Tee eT Ts ee Soto ls Aol aA hk COM tn 


V2he2 


ee er nen Stas. Fit teat eee) [at Mi es, oe ed Ie arty [or af .. 


cone oe ee ee oreee eu ee 


Oe. eB Pgcote, ete, eae =e.@ =g:¢0 Mi Lo ‘a = ° 

re ea ae pee me poe ‘ : eee ae 2 ° had 7; ; ome, ee cones eee wooo we ences eeete cones toeee e i 4 ai i 1 “1 e NS ! gs “+f 8 ee a 4 sored sarcesl rt i, .] 1 
sis ee eres as al aaa 
wi Ta) 1 | et J a a WJ Ut a a 


worms Neneet Scasee Neeet Hegel HE creed cereeel careeed sprees grees carceel spereed pees grecell carcref  sgemenf cgeere cgrend cgeenel ead Ie hel A tees Oe | 


: ea A eT TS Sara REST aN Oa SSSA I NOMA SUED By tah ETRE ENN eae y 
anal y beet a ten | Be) et ee en | 


Por Moe eo cn Pere . a Sere nN 


Vow Is? 
NaS 


Hit a ta ee Mb oo. Cold ode) Bee Wk oe od rp dT 
eel “| itt i aes mn Te eae 3 -f- 

es a Oe nal cee ope ge We Me PAPC eet Ue TU te ep eet ete aga pte tes OC cee a 
eee! (Peis € Pet ht it ei ep TT fe eet QE aT TT at act WE Tt Te Gee ed le Te Te a ae 


Noli 





PLL [SUSU an Ua Be 0 a A ca Oe Da tO rau) 
i al as, ene ev eee Lr ee ee eI ON ire Pee Pee Pee ef feel Pe OM 
tanec im mt m eae ee SC eet gw, el OCP it est To Eden Le a oe te 8 > 


ll fl wi es Wen fle ares lee ele b stated 
ie ee ee er ft be, ee Lee ee fee a en oo eee 1 ee 
eel cit ie mr fle teal| mn Cre ie oe a 


ys 
vie 


tp 4 ac {1 rey Ws Bie rr ty mre cea ‘I a es er a te my | et Se re re rey mare) wu my ons Ws ur rey pe we EOE ED cet ree ie ee *} spent 
| 


Part ye Te Po Pe et Pe ee eC Pa a c pats mi es ee ie 


cet oes 1} et ee fie le i aa ed ee eh Ley foe ae Ws Cotte eis bi [els ott 0 eee on fee hls tet 


roses Lt =o eae 


Pt Ae 8 a et ed em ll eed ed ed eet et ceed itd ne Cop eup Kap Pag cep ep oy ol Paes ea COT Co ep 
aie Meera ot eat os ae (tt ft oe ot is OO a ee a Patio telefon tt 0 + iti Wen 


i 
toeee cove ommee om enone eeeee e000 eeene wooee eens opage reo rr ome eoeve move ouaae mre 


Woes | 
V23L1 


254 





ae Oe 


V24--Dollar Value of NSN's with 30 Day Usage 
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V25—--Warehouse Issue Confirms 
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V26—-—-Percent Total NSN's on Hand Which Have an RO 
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V28--Regular and Hot Item Backorders Released 
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APPENDIX _D:__NORMAL PROBABILITY PLOTS OF THE RESIDUALS 


For each of the equations, developed in Chapter IV, an 
assumption was made that the error terms (residuals) were 
normally distributed, that is, symmetrical about the mean, 
with a kurtosis of 3.0, and with a spread such that 68% of 
the values all within one standard deviation of the mean, 
95% of the values within two standard deviations, and 99% of 
the values within three standard deviations. Should the 
error terms not be normally distributed, the coefficient of 
determination is not reliable as an indicator of how much of 
the variance of the dependent variables is explained by the 
variance of the independent variables in the regression 
equation. A graph showing a normal distribution for the 
residuals would appear as a straight line ascending from 
left to right with equal values to each side of it along the 
X-axis and a similar splitting of different values along the 


y-axis. 


As can be seen by moving *“*hrough the appendix, the error 


terms are very close to being normally distributed. The 
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graphs were included for the purpose of convincing the 
reader that the Chapter IV equations were properly based on 
the assumption that the error terms are normally 
distributed; thus, the coefficient of determination values 
are believable. Note that the expected normal values are 
plotted on the Y-axis and the standardized residuals are 


plotted on the X-axis. 
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